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Art. I. — Australian Rhinotermes ( Isoptera ). 

By GERALD F. HILL, 

(Division of Economic Entomology, C.S.I.R., Canberra.) 

(With Plates I-IV.) 

[Read 14tli April, J 932; issued separately 28th February, 1933.] 

The genus Rhinotermes Hagen is characterised by Holm¬ 
gren (1) as follows:— 

Imago.—Head almost circular; clypeus more or less strongly 
inflated, with median furrow; fontanelle open, rather broad, 
placed towards the front; antennae of 20-22 segments, third seg¬ 
ment longer than second. 

4 Soldier.—Of two distinct forms, either large or small, with 
bifid lab rum. Mandibles of the large soldier stout and very 
strong, left mandible with two and the right with one strong- 
tooth, basal part not finely toothed. In the smaller soldier the 
mandibles are relatively longer, narrower and straighter and the 
teeth narrower and more pointed, or the mandibles are rudi¬ 
mentary. The labrum in the larger soldier is relatively short and 
broad, in the small one it projects beyond the mandibles. At the 
anterior end it is bifid, grooved and relatively broad or very 
narrow. Antennae of 14-17 segments. Pronotum rather small, 
much narrower than the head. Styli present. 

Worker.—Antennae of 16-18 segments, 3rd segment longer 
than 2nd. Pronotum saddle-shaped. 

Silvestri (2) established the genus Schedorhinotermes, with R . 
intermedins Brauer as type, for the reception of species with 
imagos having a non-protuberant clypeus and minor soldiers with 
very long labrum and short mandibles. 

Holmgren did not regard the characters noted by Silvestri as 
of sufficient importance to warrant generic recognition, and 
divided the genus, as defined above, into two subgenera, as 
follows:— 

Subgenus Schedorhinotermes (Silvestri). 

Imago.—Clypeus slightly drawn out towards the front, or 
merely markedly rounded. 

Large Soldier.—Compare with the generic description. 

Small Soldier.—Labrum relatively broad, as long as mandibles 
or somewhat shorter, seldom longer; mandibles toothed. 

Worker.—Compare with the generic description. 

Subgenus Rhinotermes s. str. Hagen. 

Imago.—Clypeus strong, beak-shaped, overhanging the base of 
the labrum. Head relatively large. 
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Large Soldier.—Compare with the generic description. 

Small Soldier.—‘With bifid labrum; mandibles rudimentary. 

Worker.—Compare with the generic description. 

The species and subspecies referred to in this paper, as well as 
K. tun bra tic us Hill, from New Britain, may be referred to the sub¬ 
genus Schedorhinotermes, if it be necessary to recognise such a 
subdivision at all. 

Difficulty arises in the satisfactory classification of Austialian 
species of Rhinotermcs owing to the similarity of the images of 
several forms which are associated with soldiers possessing 
characters at least as distinct as those usually accepted as specific 
in other genera. 

There can be no doubt that the two first described species, R. 
intermedins Brauer, 1866, and R. rcticulatits broggatt, 1896, are 
specifically distinct. The remaining described species, R. breinli 
Hill (1921), if considered alone, might well be regarded, as Dr. 
Emerson regards it, as representing a third species, since iu the 
reproductive and sterile castes it is easily separable from both of 
the above; but it is not easily distinguishable from other forms 
which in one or other of the castes closely resemble Brauer’s 
species. 

The tentative classification proposed in this paper is based 
largely on differences in measurements of the imagos and on mor¬ 
phological differences in the soldiers, and is intended particularly 
to facilitate the identification (as subspecies) of forms which, at 
present, cannot be satisfactorily grouped under any of the 
described species, nor regarded as valid species. 

All of the known species of Rhinotermcs are of considerable 
economic importance, and are surpassed only by Mastotcnnes, and 
possibly in some localities by Coptotennes , as destroyers of fence- 
posts and wooden buildings. 

The genus is known to occur throughout_ Australia, excepting 
in Tasmania, southern and south-eastern Victoria, south-eastern 
New South Wales, and South Australia; but it is almost certain 
that it will be found in the latter State, since it is known from 
adjacent areas in Victoria, New South Wales, Central Australia, 
and West Australia. 

Riiinotermes intermedius intermedius Brauer. 

Reise der Novara, Zool. Theil, 2a. 1866. 

(PL I, figs. 1 and 2.) 

Imago . 

Colour.—Yellow ochre above; antennae, palpi, postclypeus and 
under surface somewhat paler; radius and radial sector yellowish- 
brown, wing membrane hyaline. 

Head.—Viewed from above rounded, semi-circular behind the 
eyes, frons depressed and furrowed. Eves large and prominent. 


A ustralian Rhinotermes. 
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Ocelli large, broadly oval. Postclypeus short, strongly convex, 
truncate in front; anteclypeus short, hardly projecting beyond the 
postclypeus. Labrum short and wide, widest at the base, nar¬ 
rowed to the rounded apex. Antennae with 20 segments; 1st seg¬ 
ment cylindrical, a little less titan twice as long as 2nd; 2nd cylin¬ 
drical, much narrower than 1st, as long as 4th; 3rd about two- 
thirds as long as 1st and as wide at the apex; 4th globose, a little 
narrower than 3rd; 5th-19th increasing slightly in length pro¬ 
gressively; 20th a little shorter and much narrower than 19th. 

Thorax.—Pronotum large, slightly narrower than head, 
anterior and posterior margins slightly sinuate, anterolateral 
angles broadly rounded, sides slightly narrowed to the wide pos¬ 
terior margin. Posterior margin of meso- and metanotum 
broadly concave. 

Wings.-—Forewing rather more than three times longer than 
wide; radius and radial sector distinct, the other veins and mem¬ 
brane hyaline; the median branches from the radial sector near 
the base of the stump, passes through the middle of wing at the 
suture and runs parallel with and near to the radial sector for a 
short distance before curving posteriorly; at the middle of the 
wing it passes through the anterior one-third, where the first of 
several branches occur, the anteriormost of which joins the 
margin below the apex. The cubitus runs above the middle of 
the wing before curving downwards to the posterior margin, with 
which it junctions at the distal fourth of the wing. This vein has 
many long branches to the posterior margin. In the hindwing the 
median branches from the radial sector a little beyond the suture, 
and usually has many branches from its proximal half. The 
cubitus is generally similar to that of the forewing. Stumps of 
forewings overlapping the basal half of those of the hindwings. 

Legs.—Long and slender; tibiae and tarsi very hairv; tibial 
spurs 2:2:2. 


Measurements. 


mm. 


Length with wings - 

Length without wings - 

Head, base to apex of labrum, long - 

Head, base to clvpeofrontal suture, long 

Head, at and including eyes, wide 

Gula, at the middle, wide 

Fontanelle, from clvpeofrontal suture 

Pronotum, long, 0-82—0-92: wide 

Fore wings, long 13*5; wide - 

Tibia, iii, long - 

Eyes, diameter - - - - 0 

Eyes, from lower lateral margin of head 
Ocelli, diameter - 

Ocelli, from e3'es - 

Postclypeus, long 0-26; wide - 


0 • 43 x 0 • 48—0 • 44 x 0 • 55 
d - 0-12 

0-12x0-15—016 


17-00—18-00 


8-00— 8-50 
1-75— 1-85 


1•53— 1•66 


0-05 

0-74 


4-00 

2-00 


1-34 

1-75 

0-50 

0-29 
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Soldier. 

Large form (previously undescribed). 

(PI. I, % 1.) 

Colour.—Head light yellow, a little darker than remainder of 
insect; base of mandibles yellow-brown, apical half light ferru¬ 
ginous. 

Head.—Large, rounded behind, widest at the posterior one- 
third, narrowed to the base of the mandibles, with very few hairs. 
Mandibles large; the left with two large teeth in the apical half; 
the right with one large tooth about the apical one-third, no small 
tooth between the former and the. base of the mandible. Labrum 
extending to the base of the basal tooth on the left mandible, 
markedly widened about the basal third, thence narrowed to the 
widelv emarginate anterior margin. Gula long and narrow, the 
narrowest part about one-fifth the width of the head at this point. 
Antennae of 18 segments; 1st long and nearly cylindrical. 2nd 
about half as long as 1st; 3rd nearly always longer than 2nd, 
rarely equal or shorter; 4th smallest of all, the remaining seg¬ 
ments moniliform, increasing in length progressively. 

Thorax.—Pronotum short and wide, with scanty long and 
short hairs, the anterior margin convex and sloping to the rather 
sharply narrowed anterolateral corners, the sides narrowed 
sharply to the sinuate posterior margin. 

Legs—Long and slender, the femore with few, the tarsi with 
many hairs; tibial spurs 2 : 2 : 2. 

Abdomen.—With scanty hairs. 

Measurements. 


Total length - 

_ 

6 

50—7 

00 

Head, with mandibles, long 

- 

2 

77—2 

96 

Head, at widest part 

- 

1 

73—1 

85 

Head, base to fontanelle - 

- 

1 

48—1 

59 

Mandible, left, long 

- 

1 

07—1 

22 

Gula, at narrowest part, wide 

- 

0 

37-0 

40 

Pronotum, long 0-59—0-62; wide 

_ 

1 

25—1 

33 

Tibia iii, long - 

- 

1 

59—1 

73 


Soldier. 

Small form (previously undescribed). 

(PI. I. fig. 2.) 

Generally similar to the large form except in size; the sides of 
the head parallel to the antennal fossae, thence narrowed sharply 
to the base of the mandibles. Labrum long, extending to the apex 
of the apical tooth in the left mandible, slightly narrowed in the 
middle. Antennae of 16 segments; 3rd nearly always shorter 
than 2nd, very rarely equal. Gula relatively wide at its "narrowest 
part, where it is about one-third as wide as head. 








A ast ral ian Rk lnote vines. 


Measurements. 


Total length - 

Head, with mandibles, long 

Head, at widest part 

Head, base to fontanelle - 

Mandible, left, long 

Gula, at narrowest part, wide - 

Pronotum long 0-40—0-44; wide 

Tibia iii, long - 


mm. 

4-50 

1-50—1.80 
0.88—0-96 
0-85—0.92 
070—0-74 
0-27—0-29 
0.70—0-77 
1-07—1-33 


Localities.—New South Wales: Sydney (type locality) and 
district, Taree, Newcastle; Queensland: Brisbane, Mt. Tambou¬ 
rine, Mackay, ( ?) Cairns. 

Biology .—Rhinotcvines do not build mounds, although parties 
of soldiers and workers occur sometimes in the mounds of other 
genera. They are usually found in structural timber or in and 
under logs in the forest. In the latter situation it is not unusual 
to find one or more young royal pairs, with or without a few 
young of their own or of other species (Coptotermes ), and colo¬ 
nies comprising soldiers and workers of the species under notice 
have been found in the heart of living eucalypts. The nest and 
the ovigerous queen have not been described; it is probable that 
they are to be found at some depth below the surface of the soil. 
The alate form has been taken near Sydney on 15th and 29th 
December. 


Types.—The holotype (alate imago) is in the Vienna Museum, 
where it was critically examined by Dr. Alfred Emerson in 1927. 
Morphotypes (soldiers and worker) are in the C.S.I.R. collection, 
Canberra. 


Rhinotermes intermedius seclusus, n. subsp. 

(PI. II, figs. 3 and 4.) 


Imago . 

Similar to the typical form, but differing in having shorter 
wings, larger head, etc. 

Measurements. 


Length with wings - 

Length without wings - 

Head, base to apex of labrum, long - 

Head, base to clypeofrontal suture, long 

Head, at and including eyes, wide 

Gula, at middle, wide - 

Fontanelle from clypeofrontal suture - 

Pronotum, long 0*85—0-99; wide 

Forewings, long 10*50; wide - 

Tibia iii, long - 

Eyes, diameter 0-44 x 0*55; 0-44 x 0*48 
Eyes, from lower lateral margin of head 
Ocelli, diameter ... 

Ocelli, from eyes - 

Postclypeus, long 0*18; wide - 


mm. 

14*50—15*25 
8-25— 9*00 
1*81— 1-92 
1-44 

1*80— 1*88 
0*50— 0*55 
0*33— 0-37 
1*59— 1*70 
3*50 

2-14— 2*33 
0-48 x 0-48 
0-11— 0-14 
0-14 x 0-21 
0-07 
0-81 
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Soldier. 

Large form. 

(PL II, fig. 3.) 

Similar to the typical form, but head larger and more rounded 
on the sides, mandibles sometimes more slender and always with a 
short blunt tooth midway between the large tooth and base of the 
left mandible; antennae of 17 or 18 segments, the 2nd and 3rd 
segments nearly always equally long. 2nd rarely longer than otd. 

Measurements. 


Total length - 

Head, with mandibles, long 

Head, at widest part 

Head, base to fontanelle - 

Mandible, left, long 

Mandible, right, long 

Gula, at narrowest part, wide - 

Pronotum long 0*62—0*74; wide 

Tibia iii, long - 


mm. 


7 

00—7 

50 

2 

96—3 

33 

1 

85—2 

22 

1 

55—1 

73 

1 

11—1 

29 

1 

11—1 

29 

0 

38—0 

46 

1 

14—1 

40 

1 

•48—1 

85 


Soldier. 

Small form. 

(PL II, fig. 4.) 

Similar to the typical form, but larger. The gula is wider, the 
2nd segment of the antennae, which has 16 segments, is nearly 
always as long as the 3rd, rarely shorter. The head is narrowed 
posteriorly, and is, therefore, not so broadly rounded behind. 

Measurements. 


Total length 

Head, with mandibles, long 
Head, at widest part 
Head, base to fontanelle - 
Mandible, left, long 
Gula, at narrowest part, wide - 
Pronotum, long 0*48—0*53; wide 
Tibia iii, long - 

Localities.—Queensland: Babinda, Innisfail, El Arish, Japoon, 
Meringa, Malanda, Dunk Island, Palm Island, Cairns, ? Mt Tam¬ 
bourine, ? Brisbane, ? Darra, ?Enoggera. (Dealated imagos only 
are available from the doubtful localities.) 

Biology.—The majority of the series examined are from rotten 
logs in rain-forests. It has been taken on the ground under im¬ 
ported softwood and from living sugar-cane sets. The nest and 
ovigerous queen are undescribed. The alate form has been taken 
at Babinda on 6th January, and on Palm Island on 4th January. 

Types.—In the 'National Museum, Melbourne. 


4*50—5 
1*73—1 
0*93—0 
0*95—1 
0*75—0 
0-31—C 
0-72—0 
1*07—1 


00 

92 

99 

05 

85 

,33 

81 

25 













A ustn d ian Rhinotermes . 
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Rhtnotermes jxtermedius actuosus, n. subsp. 
(PL II, fig 5, and PL III, fig. 6.) 


Imago. 

Similar to R. intermedins intermedins and R. intermedins 
seel Hsus but smaller; the radius and radial sector paler, wing 
membrane faintly tinged with yellow, the eyes distinctly smaller. 

Measurements. 


Length with wings - 13-50 14 

Length without wings - 7-00— 8 

Head, base to apex of labrum, long - - 1-66— 1 

Head, base to clypeofrontal suture, long - 1 • 14—1 

Head, at and including eyes, wide - - 1*62 — 1 

Gula, at middle, wide - - - - 0-47 

Fontanelle from clypeofrontal suture - 0-33— 0 

Pronotum, long 0-80—0*85; wide - - 1*36— 1 

Forewings, long 10*00—10-25; wide - - 3*00 

Tibia Hi, long - - - - 1*77— 1 

Eyes, diameter 0*37x0*44; 0*37 x 0*48 - 0*40 x 0 

Eyes from lower lateral margin of head - 0*14 

Ocelli, diameter - - -0*14x016—0*16x0 

Ocelli, from eyes - 0-0o— 0 

Postclypeus, long 0*22; wide - 0-74— 0 


00 

00 

77 

35 

66 

37 

44 

88 

48 

18 

06 

81 


Soldier. 

Large form. 

(PL II, fig. 5.) 

Head more or less quadrate, be., not markedly rounded behind 
and on the sides, and differing otherwise from the preceding 
forms in its relatively narrower gula and differently shaped man¬ 
dibles. There is a short basal tooth on the right mandible, as in 
R. intermedins sednsus. The antennae have 18 segments, the 
2nd being as long as, or a little shorter than, the 3rd. 

Measurements. 


Total length - 
Head, with mandibles, long 
Head, at widest part 
Head, base to fontanelle - 
Mandible, left, long 
Gula, at narrowest part, wide - 
Pronotum, long 0-60—0-74; wide 
Tibia iii, long - 

Soldier . 

Small form. 

(PL III, fig. 6.) 

The head is similar in shape to that of R. intermedins inter¬ 
medins, but the gula is distinctly narrow. The antennae have 16 


6-50—7*00 
2-80—3*25 
1*80—2*10 
1-77—1*96 
1 * 11 — 1*22 
0*25 

1*30—1*48 

1*50—1*66 
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segments, the 2nd of which is generally as long as the 3rd, rarely 
a little shorter or longer. 

Measurements. 


Total length - 

Head, with mandibles, long - 

Head, at widest part 

Head, base to fontanelle - 

Mandible, left, long 

Mandible, right, long 

Gula, at narrowest part, wide 

Pronotum, long 0-44—0-51; wide 

Tibia iii, long - 


mm. 

4-50—4-75 
1-70—1-85 
0-92—1-03 
0-92—1-00 
0-74—0-77 
0-74—0-77 
0-22—0-25 
0-79—0-83 
0-85—0-96 


Localities.—Northern Territory: Darwin, Point Charles, Bat¬ 
chelor, Stapleton, Brock’s Creek, and ? Bathurst Island; North- 
Western Australia: Wyndham. 

Biology.—This is an exceedingly destructive insect, attacking 
living trees and seasoned timber, and often causing extensive 
damage to buildings, fences, etc. Access to buildings resting upon 
concrete or brick piers is gained by the construction of tubes or 
covered-ways from the ground to the bearers, which are frequently 
not adequately isolated by the interposition of an effective stump- 
cap or metal plate. There is some evidence that the nest whence 
these foraging parties disperse is situated fairly deeply in the 
soil, and that subterranean passages radiate for some distances 
from it to the sources of food supply. The presence of Rhino - 
iermes in trees and timber is generally indicated by an extensive 
surface envelope of thin, earthy material, which often not only 
conceals the infested cracks and crevices, but covers an extensive 
area of bark or weathered wood, upon which the termites feed. 
This envelope also serves as a protection and assembling place for 
the winged males and females, which leave the parent colony at 
night from the latter part of November to the middle of March. 
Rhinotermcs are strongly attracted by artificial lights indoors, a 
fact that has led to the detection of previously unsuspected 
damage. On several occasions soldiers and workers were found 
in abandoned, or partly abandoned, mounds of other species, some¬ 
times alone, but more often with Mastotcnnes darmniensis and 
Mirotermes spp. The object of these invasions was not deter¬ 
mined, but it appeared probable that the dejecta of the original 
occupants was being gathered for food. 

Types.—In the National Museum, Melbourne. 

Riijnotermes intermeo rus derosvs, n. subsp. 

(PI. Ill, figs. 7 and 8.) 

Imago. 

Similar to R. intermedins actuosiis , but differing appreciably 
in its reduced size. 






<4 ustvalian Rhinotermes . 
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Measurements. 


Length with wings - 

Length without wings - 

Head, base to apex of labrurn, long - 

Head, base to clypeofrontal suture, long 

Head, at and including eyes, wide 

Gula, at middle, wide - 

Fontanelle from clypeofrontal suture - 

Pronotutn, long 0-72; wide 

Forewings, long 8-50; wide - 

Tibia iii, long - 

Eyes, diameter - 

Eyes, from lower lateral margin of head 
Ocelli, diameter - 

Ocelli, from eyes - 

Postclypeus, long 0-18; wide - 


12-00—12.25 
6-75 
1-40 
1 • 18 
1-49 
0-44 
0-46 

1- 25 

2- 67 
1-59 

0-35 x 0-40 
0-11 

0-14 x 0-16 
0-02 
0-66 


Soldier. 

Large form. 

(PL III, fig. 7.) 

Most closely related to R , intermedins actuosus , from which it 
differs inter alia in having the head shorter and widened pos¬ 
teriorly, the antennal segments long, the 3rd segment markedly 
longer than in other subspecies, and the gula wider. 

Measurements. 


Total length - 

_ 

7 

00—7 

50 

Head, with mandibles, long 

_ 

2 

33—2 

66 

Head, at widest part 

_ 

1 

85—2 

00 

Head, base to fontanelle - 

- 

1 

66—1 

77 

Mandible, left, long 

- 

1 

11—1 

29 

Gula, at narrowest part, wide 

_ 

0 

29—0 

37 

Pronotum, long 0 • 74—0 -81; wide 

- 

1 

18—1 

42 

Tibia iii. long - 

- 

1 

59—1 

92 


Soldier . 

Small form. 

(PI. Ill, fig. 8.) 

Larger than that of R. intermedins actuosus, segments of the 
antennae longer, the 3rd segment conspicuously long, and the gula 
wider. A greatly reduced basal tooth is present on the right 
mandible. 
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Measurements. 


Total length - 

- 

- 

5-40 

Head, with mandibles, long 

- 

- 

1-99 

Head, at widest part 

- 

- 

1-03 

Head, base to fontanelle 

- 

- 

Ml 

Mandible, left, long 

- 

- 

0-85 

Gula, at narrowest part, wide - 

- 

- 

0-30 

Pronotum, long 0-55; wide 

- 

- 

0-87 

Tibia iii, long - - 

- 

- 

1-36 


Localities.—North-Western Australia: Derby, Upper Leve- 
rynga, ? Jigalong, Wallah 

Types.—In the National Museum, Melbourne. 

Discussion. 

Mjoberg (1920) recorded R. reticulatus Frogg. (images) and 
R. intermedins Brauer (all castes) from Kimberley, N.W.A. In 
an earlier paper (Hill, 1921, infra , p. 453) it was stated that no 
differences could be found between Mjoberg's specimens of the 
former (front Oscar Range) and R. breinlL Having re-examined 
these specimens and compared them with several series (including 
co-types ) of R . reticulatus, R. brciuli and the proposed new sub¬ 
species, I unhesitatingly refer them to the last-mentioned, which 
is distinguished from R. reticulatus by its greater length, paler 
and smaller wings, smaller head, larger eyes, smaller and less 
convex pestclypeus, larger ocelli and differently shaped frons, and 
by differences in both the large and small forms of the soldier. 

I have not seen an example of the alate form from Yeeda, 
N.W.A., which Mjoberg has identified as R. intermedins Brauer; 
but soldiers and workers from his collection from this locality 
appear indistinguishable from the subspecies under notice, from a 
locality about 50 miles distant, and differ considerably from 
Sydney and Newcastle (N.S. Wales) specimens. 

It must be noted, however, that Mjoberg found imagos with 
those soldiers which he was able to separate specifically from his 
Oscar Range specimens, indicating the existence of two species of 
Rhinotermes in Kimberley. 

Riiinotermes intermedius breinli Hill. 

Proc. Linn. Soc. N.S.W. , xlvi, pt. 4, p. 449, 1921. 

(PI. IV, figs. 9 and 10.) 

Imago. 

Differences in measurements only appear to distinguish this 
subspecies from R. intermedins actnosus and R . intermedius 
derosus . 







A ustralian Rhinotermes. 


II 


Measurements. 


mm. 


Length with wings - 

Length without wings - 

Head, from base to apex of labrum, long 

Head, from base to clypeofrontai suture, Ion 

Head, at and including eyes, wide 

Gula, at middle, wide - 

Fontanelle from clypeofrontai suture - 

Pronotum. long 0-75 wide 

Forewings, long 9-00; wide - 

Tibia iii, long - 

Eyes, diameter - 

Eyes, from lower lateral margin of head 

Ocelli, diameter - 

Ocelli, from eyes 

Postclypeus, long 0-25—0*29; wide - 


11 

50- 

-12 

00 

6 

25- 

- 7 

75 

1 

45- 

- 1 

55 

1 

03 

—1 

25 

1 

36- 

- 1 

40 


0-44 

0-27 

1•18— 1-23 
2-85— 3-00 
1-59 

0.40 x 0-44 
0-07—0-11 
0-14—0-16 x 0*18 
0-01 

0-62— 0-66 


Soldier. 

Large form. 

(PL IV, fig. 9.) 

The quadrate and hairy head, narrow gula and absence of a 
basal tooth on the right mandible distinguish this subspecies from 
all others. In the description the head is said to be clothed with 
“ scanty stout setae,” whereas by comparison with others it is 
markedly hairy. 

Measurements. 


Total length - 



mm. 

5-50 

Head, with mandibles, long 

- 

- 

2-44 

Head, at widest part 

- 

- 

1-50—1-55 

Head, base to fontanelle - 

- 

- 

1-44 

Mandible, left, long 

- 

- 

1-03—Ml 

Gula, at narrowest part, wide 

- 

- 

0-22 

Pronotum, long 0-62—0-66; wide 

- 

- 

1-14—1*22 

Tibia iii, long - 

- 

- 

1-27—1-40 


Soldier. 

Small form. 

(PL IV, fig. 10.) 

Distinguished from other subspecies by the following charac¬ 
ters: Head hairy, straight on the sides and narrowed to the pos¬ 
terior margin, labrum long and relatively narrow. 
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Measurements. 


Total length - 


mm. 

3-00 

Head, with mandibles, long 

- 

1 *62 

Head, at widest part 

- 

0-81—0-85 

Head, base to fontanelle - 

- 

0-79—0-85 

Mandible, left, long 

- 

0-66—0-70 

Gula, at narrowest part, wide 

- 

0-25 

Pronotum, long 0-40—0-42; wide 

- 

0-66 

Tibia iii, long - 

- 

0-89—0-96 


Localities.—North Queensland: Townsville (type locality), 
Magnetic Island, Meringa, Flinders Island, lnverleigh Station; 
Northern Territory: Roper River, Darwin (alates and others 
6.2.13), Daly River (alates and others 28.3.31), Groote Eylandt. 

Biology.—Many notes on the biology of this subspecies have 
been gathered during recent years, most of which are confirmatory 
of those already published. It is of interest to add that a com¬ 
plete series was collected in Darwin, N.T., in a partly abandoned 
mound of Eutermes pastinator Hill, which contained also the type 
colony of Mirotennes septentrionalis Hill. 

Types.—In the author’s collection. 


Rhixotermes reticulatus Froggatt. 

Proc. Linn . Soc. XS.JV.. xxi, p. 540, 1896. 

(PI. IV, figs. 11 and 12.) 

Dr. Alfred Emerson and the writer are in agreement with 
Froggatt in regarding the above as being specifically distinct from 
R. intermedins Brauer and its allies, for which subspecific names 
are proposed in this paper. 

Imago. 

The imago is distinguished inter alia by its darker colour (amber 
brown), small eyes and ocelli and the wide space separating the 
former from the latter. The wings, membrane and veins are dis¬ 
tinctly darker than in any of the previously mentioned forms. 


Measurements. 


Length with wings - 

Length without wings - 

Head, from base to apex of labrum, long 

Head, from base to clypeofrontal suture, Ion 

Head, at and including eyes, wide 

Gula, at middle, wide - 

Fontanelle from clvpeofrontal suture 

Pronotum, long 0-74—0-80; wide 

Forewings, long 9-00—10*00; wide - 

Tibia iii, long - 

Eyes, diameter - 

Eyes, from lower lateral margin of head 

Ocelli, diameter 

Ocelli, from eyes - 

Postclypeus, long 0*22—0-27; wide - 



mm* 

- 

12-00—13-25 

- 

6-50 

- 

1-70— 1-88 

p" 

1-07—1-35 


1-55— 1-66 

- 

0-55 

- 

0-25— 0-29 

- 

1-29— 1-44 

- 

2-60— 3-20 

- 

1.66— 1-70 

0-29 

x 0-33—0-33 x 0-37 

- 

0-13— 0-14 


0-07 x 0-11 

- 

0-07— 0-14 

- 

0-77— 0-81 










A ustralian Rhin otermes. 


IS 


Soldier. 

Large form. 

(PI. IV, fig. 11.) 

The head is nearly straight on the sides, slightly narrowed 
towards the base of the mandibles and broadly rounded behind 
the antennae have 17 or 18 segments, the 2nd segments is longer 
than the 3rd; the mandibles are short and stout, with a short tooth 
(very rarely almost obsolete) near the base of the large tooth 
on the right one; the gula is relatively wide. 


Measurements. 




mm 

Total length - 

_ 

5*50—6-00 

Head, with mandibles, long 

- 

2-36—2*51 

Head, at widest part 

- 

1.44—1.51 

Head, base to fontanelle - 

- 

1 - 22 — 1-33 

Mandible, left, long 

- 

0 - 92 — 0-99 

Mandible, right, long 

- 

0-88—0-92 

Gula, at narrowest part, wide 

- 

0-33—0-40 

Pronotum, long 0-53—0*62; wide 

- 

1-07—M2 

Tibia iii, long - 

- 

1-07—1-33 


Soldier . 

Small form. 

(PI. IV, fig. 12.) 

The head is parallel on the sides and broadly rounded behind 
the antennae have 16 segments, the 3rd segment nearly always 
as long as, but wider than. 2nd, it is rarely very slightly longer or 
shorter than 2nd; the right mandible has a very small tooth, or an 
indication of it, as in the large soldier. 

Measurements. 


mim 


Total length 

- 

- 

4 

50—5 • 00 

Head, with mandibles, long 

- 

- 

1 

85-1-92 

Head, at widest part 

- 

- 

0 

92—0-99 

Head, base to fontanelle - 

- 

- 

0 

96-0-99 

Mandible, left, long 

- 

- 

0 

74—0-77 

Mandible, right, long 

- 

- 

0 

74—0-77 

Gula, at narrowest part, wide 

- 

- 

- 

0-29 

Pronotum, long 0-48—0*55; wide 

- 

0 

83-0-88 

Tibia iii, long 

- 

- 

1 

03-1-11 


Localities.—West Australia: Kalgoorlie (type locality) ; Hovea, 
Tammin, Mullewa, Merredin, Wongan Hills, Gomalling, Bruce 
Rock, Northam, National Park, Three Springs and Dower in. 
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This species was described from a complete series from the 
type locality. It is recorded by Froggatt also from Palm Creek, 
MacDonnell Range, Central Australia (Horne Expedition), and 
by Mjoberg from Oscar Range, Kimberley Division, North-west 
Australia. Specimens from the last-mentioned series are refer¬ 
able to R. intermedins derosus. I have not seen the specimens 
collected by the Horne Expedition, but I have examined several 
series, comprising both forms of soldiers, from Alice Springs and 
Tennant’s Creek, Central Australia, which are not referable to 
Froggatt's species, nor to any of the subspecies mentioned in the 
foregoing pages. 

Types.—Cotypes are included in the collections of the National 
Museum, Melbourne, Council for Scientific and Industrial Re¬ 
search, Canberra, Dr. Alfred Emerson and the writer; none of 
these collections, however, include examples of the large soldier 
from the type series. 

Included in the collections of Rhinotermcs now under review 
are many incomplete series which cannot be recognised as belong¬ 
ing to any of the species or subspecies referred to in this paper; 
fin view of the paucity of the available material and the complete 
absence of imagos brief mention only will be made of the locali¬ 
ties whence they have come and the features of the soldiers of the 
large form which appear to distinguish them from others. 

(a) Central Australia: Alice Springs and Hurt Plain; 

West Australia: Mullewa. 

Nearest to R. rcticulatus, but with basal tooth on 
right mandible and 3rd segment of antenna long. 

(b) North Queensland: Cairns. 

Nearest to R. intermedins breinli, but with larger 
and less hairy head and basal tooth on right mandible. 

(c) North-western Victoria: Linga, Ouyen, Hattah, Mer- 
bein; New South Wales: Bourke, Louth, Eustan. 

v. Most probably R. intermedins intermedins. 



Comparative Measurements op Species and Subspecies of Rhinotermes. 


Australian Rhinotermes . 
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Proc. P.S. Victoria, 45 (1), 1933. Plate I. 



Rhinotermes intermedius intermedius. 
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Proc. R.S. Victoria, 45 (1), 1933. Plate II. 



Figs. 3, 4.— Rhinotermes intermedius seclusus. 
Fig. 5.— Rhinotermes intermedius actuosus. 







Proc. R.S. Victoria, 45 (1), 1938. Plate III. 



Pig. 6.— Rhinotermes intermedius actuosus. 
Pigs. 7, 8.— Rhinotermes intermedius derosus. 




Proc. R.S, Victoria, 45 (1), 1933. Plate IV. 



Figs. 9, 10.— Rhinotermes intermedius breinli Hill 
Figs, ll, L2.— R. i. reticulatus Froggatt. 






Gerald F. Hill: Australian Rhinoterm.es. 
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Explanation of Plates I—IV. 

Plate I. 

Fig. 1.— Rhinotermcs intermedins intermedins Brauer. Head of soldier 
(large form). 

Fig. 2.—Ditto, ditto. Head and body of soldier (small form). 

Plate II. 

Fig. 3.— Rhinotermcs intermedins seclusus, n. subsp. Head of soldier 
(large form). 

Fig. 4.—Ditto, ditto. Head and body of soldier (small form). 

Fig a.— Rhinotermcs intermedins actuosus, n. subsp. Head and bodv of 
soldier (large form). 

Plate III. 

Fig. 6.—Rhinotermcs intermedins actuosus, n. subsp. Head and body of 
soldier (small form). 

Fig. 7.—Rhinotermcs intermedins derosus, u. subsp. Head and body of 
soldier (large form). 

Fig. 8. Ditto, ditto. Head and body of soldier (small form). 

Plate IV. 

9- —Rhinotermcs intermedins breinli Hill. Head and body of 
soldier (large form). 

Fig. 10. Ditto, ditto. Head and body of soldier (small form). 

Fig. 11 .—Rhinotermcs reticnlatus Froggatt. Head and body of soldier 
(large form). 

Fig. 12. Ditto, ditto. Head and body of soldier (small form). 
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Art. II. — A New Genus of Fossil King Crabs. 

By ROBERT B. WITHERS, B.Sc., Dip.Ed. 

(With Plate V.) 

[Read 14th April, 1032; issued separately 281 h February, 1933.] 

A few months ago, F. Chapman (1) described the first two 
fossil King Crabs found in Australia, Pincombella bclmontcnsis, 
from the Belmont beds of the Permian of New South Wales, and 
Hemiaspis lunncdiffei from the Silurian of Studley Park, Mel¬ 
bourne. The subject of the present paper is an addition to this 
interesting group from the Silurian beds of King-lake West. The 
two specimens found are rather well preserved, and some of the 
characters are so peculiar as to call for generic distinction. 

Description. 

Phylum ARTHROPODA. 

Class ARACHNIDA. 

Sub-class MEROSTOMATA Dana (emend. Woodward). 

Order SYNN1PHOSURA Packard. 

Sub-order BUNODOMORPHA J. M. Clarke. 

Family HEMIASPIDAE Zittel. 

Genus Rutroclypeus, gen. nov. 

Diagnosis.—Cephalothorax circular or subcircular, and en¬ 
tirely unlobed. Genal spines not observed. Abdomen small and 
narrow, width half or less than half that of the cephalothorax. 
Number of abdominal segments twelve, the first nine free, the 
last three closely conjoined. Telson relatively long and fused 
with the last segment of the abdomen. 

Genotype.— Rutroclypeus junori, sp. nov. 

Observations.—The genotype is founded on two specimens, the 
mould of the dorsal side of a practically complete animal (holo- 
type), and the other of the abdominal region only (paratvpe). A 
small portion of the anterior part of the dorsal shield is missing, 
but there is no doubt that the shape is circular. (PI. V.) 

The first two anterior segments of the abdomen are not well 
shown, but are made clearer on a wax squeeze. They appear to 
lie within the bounds of the dorsal shield, but this is probably due 
to the extension of the latter by flattening of the thin tumid 
carapace in the matrix. The last (posterior) segment is fused with 
the telson. but following the practice of workers on this group, it 
has been counted as an abdominal segment, not as a part of the 
telson. The name is derived from rutrum —a shovel, and clypeus 
—a shield, a reference to the function as well as the shape of the 
well-developed dorsal shield. 




Fossil King Crabs. 
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Relationships.— Rutroclypens is placed in the rather hetero¬ 
geneous family, Hemiaspidae . The reasons for so doing are the 
rounded, relatively large cephalothorax, and the number of 
abdominal segments. It has the greatest number (twelve) of 
abdominal segments of any King Crab— Bitnodes, with ten seg¬ 
ments, being, as far as I am aware, the nearest in this respect. 
The very large prosoma of the genus suggests the Hemiaspid 
Pseudonucus from the Silurian of the Island of Oesel, and New 
York State; but Pseudoniscus has a relatively wider abdomen, and 
its prosoma is semicircular. The same feature suggests compari¬ 
son with Bunodcs, another Silurian genus from Oesel, but in this 
case the prosoma is strongly furrowed and the abdomen divided 
-into a wide mesosoma and a narrow metasoma. Ban odes, like 
Rut rocly pens, has a very long tel son. 

Rutroclypeus junori, sp. 110V. 

Description.—The cephalothorax is large and circular, and has 
a characteristic tessellated appearance. The surface of the impres¬ 
sion shows a number of regularly disposed dimples, corresponding 
to a spinose condition on the carapace. These depressions, where 
present, are in the centres of the tesselae. A line of such depres¬ 
sions, somewhat closer than elsewhere, follows the rim of the 
cephalothorax. The surface is also minutely granulated. From 
the specimen, the degree of convexity of the cephalothorax is 
difficult to estimate. No genal spines were observed. Abdomen 
small and narrow, at its proximal end slightly less than half the 
width of the cephalothorax. Number of somites 12, the last three 
closely conjoined. Axis at proximal end about half width of 
•abdomen, thence tapering rather sharply towards telson. Centre of 
axis marked by a deep furrow, to either side of which is a line of 
prominent tubercles, one to each somite. The bounding axial 
furrows are not strongly marked. The telson is fused with the 
last axial somite, and thence extends for a length at least equal 
to that of the cephalothorax, and probably more, as portion of the 
end may be missing. 

Dimensions.—Holotype (13681, National Museum, Mel¬ 
bourne). (Plate V. tig. 1.) Transverse diameter of restored 
cephalothorax at widest part, ST cm. Longitudinal diameter of 
restored cephalothorax 5T cm. Length of abdomen 2-0 cm.; 
width of abdomen at proximal end 1*4 cm. Width of axis at 
proximal end 06 cm. Length of telson (portion of distal end 
probably missing), 4-0 cm. Paratype (13682, National Museum, 
Melbourne), (PI. V. fig. 2). Length of abdomen. 2-3 cm.; width 
of abdomen at proximal end 1*2 cm.; width of axis at proximal 
end, 0-6 cm. 

Relationships.—Certain species of Hernias pis described by H. 
Woodward from the Lower Ludlow beds of Great Britain are 
the most closely related forms, and may belong to the genus 
Rutroclypeiis. Both, however, are known only from their dorsal 

3 A 
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shields. H. speratus H. Woodward [(7), p. 178, pi. xxx, figs. 5 
and 7], has a transversely orbicular cephalothorax, but lacks all 
ornament except a fine granulation, and is smaller. H. salweyi 
Salter (ibid., p. 179, pi. xxx. fig. 4) is close to the present species 
in shape and breadth of the cephalothorax. though rather more 
transverse, and distinctly tumid. It also has a minute granular 
ornamentation of the carapace, and rounded tubercles, which are, 
however, restricted to the central area. Further, H. salweyi has 
spines along the posterior border of the dorsal shield. 



Suggested Outline of Rutror.li/peus juvori from Holotype (No. 13681).. 
hoisal view Al'Otit natural size. 

(l ositii'U of limbs suggested under shield). 

Occurrence.—The type specimen was found by Mr. P. Junor 
of Kinglake West, a keen collector, who has presented a fine 
collection of fossils from this district to the National Museum,, 
and I have much pleasure in naming the species after him. 
The paratype was found by the author. The form occurs in 
Collins’ Quarry, about U miles north-west of the Kinglake West 
Post Office, the matrix being a medium grained micaceous sand¬ 
stone of greenish colour. Associated with Rntroclypeus is a 
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typical shallow-water fauna, from which the following forms have 
been identified:— 


Anthozoa. 


Graptolitoidea. 

Crinoidea. 

Asteroidea. 


Brachiopoda. 


Pleurodictyum mcgastomum Chapman. 
Pleurodictyum sp. nov. 

Numerous indeterminate corals. 
Climacograptus (?) «f. extremus Lapworth. 
Numerous indeterminate forms 
Sturt sura leptosofnoides Chapman. 

Pro taster bribing aides Gregory. 

Paloeaster sp. nov. 

Rhynchotrcma Hopleura McCoy. 

C honctcs bipartita Chapman. 

Numerous indeterminate forms. 


Observations on the Dorsal Shield of Rutroclypeus . 

i he dorsal shield of Rutroclypeus bears a strong resemblance 
both in size and rigidity to the cephalic shield of some of the more 
primitive trilobites, among which may be mentoned the Trinu- 
clcidae, Harpedidae ; Neotenus, Bathyurus, and Jsotclns . In its 
size relative to the rest of the body the dorsal shield is unusually 
large, while its rigidity is indicated by the absence of facial sutures. 
The derivation of King Crabs from trilobites has been suggested 
by Woodward [(S), p. IxxxiiiJ, Packard (3) and others, but the 
modern view is that the limuloids are marine arachnids rather than 
archaic crustaceans. This view, first suggested by Strauss-Durk- 
heim in 1829, has been elaborated by Van Beneden, Kingsley and 
Laurie, and, particularly, by the researches of Lankester (2). This 
conception has general and’ increasing support. The branchial res¬ 
piration common to limuloids and trilobites, on which relationships 
were formerly based, must be regarded as a purely adaptive fea¬ 
ture due to the aquatic life of both classes, and therefore of no 
critical classificatory value. Doubtless the triangular shape of the 
body with its long slender tail-spine, common to many King 
Crabs and trilobites, is also an adaptive character. On the other 
hand, in living forms, the numerical and structural homologies 
in the appendages of limuloids and arachnids, as well as a close 
parallelism in their central nervous system, are of considerable 
taxonomic importance. In identifying Rutroclypeus as a King 
Crab, reliance has necessarily to be placed on more superficial 
characters, nevertheless these considerations exclude the possi¬ 
bility of its having a trilobitic ancestry. The parallelism in shape 
and size of the dorsal shield and the body generally is undoubtedly 
due to similar modes of life. It is well known that the modern 
Limulus feeds by burrowing in the mud. The habits of life have 
been investigated by Lockwood [(4), p. 205]. He describes 
Limulus as scooping or gouging its way through the mud with 
great facility. The shield is pressed downward and forward, the 
sharp point of the tail giving the necessary purchase, while under¬ 
neath the shield the animal is incessantly scratching up and push¬ 
ing out the earth on both .sides. There is little doubt that the trilo¬ 
bites we have referred to had similar habits. Specimens of Trinu- 
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cleus have been found containing stone casts in the stomach anct. 
intestine (5), suggesting that the animal gorged itself with mud 
and abstracted the nutriment as does the earthworm. Walcott’s 
researches on Cambrian trilobites (6) have shown that some trilo- 
bites lived on soft bodied animals and fine delicate algae, for which 
“ they worked down into the mud like Limithts ” ( loc\ cit., p. 124). 
He observes that the large head shield present in these trilobites is 
to be correlated with this habit of life, and I have little doubt 
that the large head shield of Riitroclypeus functioned in the same 
way. In short* the size and shape of the shields in both cases are 
adaptive characters suited to their similar modes of life. Likewise 
the long tail spine is an adaptive character, the development of 
which is regulated by that of the dorsal shield. The larger the 
shield the greater would be the pushing purchase required from 
the tail spine in the process of burrowing. 

Acknowledgment.—In conclusion I should like to thank Mr. R. 
A. Keble of the National Museum for much valuable criticism 
of the paper, and for assistance with the illustrations, which are 
almost entirely due to him. 
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Explanation of Plate V. 

Fig*. 1.—Riitroclypeus junori, gen. efc sp. nov. Mould of dorsal side (xlj 
diam.). Holotype. No. 13681, Nat. Mus., Melb. 

Fig. 2. Riitroclypeus junori. Mould of abdomen, dorsal side (x2 diamA 
Paratvpe. No! 13682, Nat. Mus., Melb. 



Proc. fc.S. Victoria, 45 (1), 1933. Plate V. 



Rutroclypeus junori 


[Proc. Roy. Soc. Victoria. 45 (N.S.), Pt. I, 1933.] 


Art III .—First Record of a Beaked Whale (/IIesoplodon greyi) 

from Victoria . 

By C. W. BRAZENOR, 

(National Museum of Victoria). 


(With Plate VI.) 


[Read 14th April, 19112; issued separately 28th February, 1933.] 

The skull which is the subject of this paper was presented in 
June of last year to the National Museum by Miss Elva Battersby, 
who found it on the beach near Cape Schanck. Miss Battersby 
was impressed with the peculiarity or its long rostrum, ana sought 
information from the Museum regarding its identity. It proved 
to be the skull of Mesoplodon greyi Haast, of which there is no 
previous record for Victoria. The lower mandible is missing, and 
the skull is fully macerated and bleached by sea water. 

Miss Battersby undertook to watch the beach for any further 
bones, and three weeks later sent in two caudal vertebrae which 
undoubtedly belong to the same animal. The fact that parts from 
the opposite extremes were found suggests that the carcase dis¬ 
integrated at no great distance from the shore. 

This species of the genus Mesoplodon is characterised by having 
a number of vestigial teeth (up to 19 on each side) embedded in 
the gum of the upper jaw. About twenty-live specimens have 
been taken in the New Zealand region, and one example is re¬ 
corded from Patagonia. Ogilby (1) lists it as from New South 
Wales, and a right mandibular ramus is recorded by Waite (2) 
as having been picked up on the beach at Kingscote, Kangaroo 
Island. 

Mcsoplodon yreyi Haast, Proc. Zool. Soc., 1876, p. 7; Flower, Trans . 
Zool. Soc., 1878, p. 417; Forbes, Proc. Zool. Soc., 1893, p. 216. 

Mesoplodon hcctori (not Grey ) Hector, Trans. New Zeal. Inst., vi, 
p. 86. 

Berardius hcctori (not Grey) Hector, ibid., vii, p. 622. 

Oulodon greyi Haast, Proc. Zool. Soc., 1876, p. 457; Trans. New 
Zeal. Inst., ix, p. 450; Van Ben. and Gervaise, Osteogr. Oct. 
1880, p. 516. 

Mesoplodon haasti Flower, Trans. Zool. Soc., 1887, p. 419. 

Mesoplodon australis Flower, Trans, Zool. Soc., 1878, p. 419; Lillie, 
Terra Nqzii llxpedn., Zool., vol. 1, p. 119. 

Mesoplodon kno.vi (skull B) Hector, Trans. New Zeal. Inst.. v\, p. 

167. 

The present skull is that of a young individual, which appears 
to be of about the same age as that figured by Flower as M. aus¬ 
tralis (supra cit.). The vomerine trough is empty and quite 
smooth, and the mesethmoid bone barely enters the posterior end 


24 


C. W. Brazenov: Beaked Whale . 


of the groove. The maxillaries are broad, and reach to within 
95 mm. of the apex of the rostrum. They form an upper flange 
to the posterior end of the basi-rostral groove, the blind pit of 
which measures 26 mm. in depth. The palatines lie on the outside 
of the pterygoids, and are approximately equal to them in length. 
The pterygoids, therefore, articulate directly with the maxillaries. 

Dimensions of skull. 


Extreme length of cranium - 679 

Length of rostrum from apex of premax. to middle of 

line drawn between anti-orbital notches - - 438 

From middle of hinder edge of palate (formed by 

pterygoids) to apex of rostrum - 540 

Greatest height of cranium from vertex to pterygoids 240 
Breadth of cranium between zygomatic processes of 

squamosals ------ 241 

Breadth of cranium between anti-orbital notches - 164 

Breadth of middle of rostrum - - - .37 

Breadth of occipital condoyles 94 

Premaxillae, greatest width behind anterior nares - 115 

„ least width opposite anterior nares - 95 

„ greatest width in front of anterior nares 100 

Width through maxillary foramina - - - 139 

Width of narrowest part of crest - - - 31 

From crest of occipital to anterior end of premaxillary 

crest ^ - - - - - -66 

Width of anterior nares ----- 43 

Length of tympanic bone ----- 49 

Depth of tympanic bone ----- 33 


The two vertebrae are without epiphises, and would appear to 
be the fifth and eight of the caudal series, They agree perfectly 
with published descriptions and figures. 
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Art. IV. — Notes on a Callus Shoot of Eucalyptus ovata and 

E. diversijolia. 

By JEAN HEYWARD, M.Sc. 


[Read 9th June, 1932; issued separately 28th February, 1933.] 

For many years experiments have been carried out by Profes¬ 
sor Ewart on the grafting of Eucalypts by splitting seedlings in 
two and grafting them along their length by the in-arching method 
but allowing the roots of both plants to persist. In this way, 
shoots of both parents were able to develop, as were also shoots 
at the line of union. In one of these “ siamese-twin ” grafts of 
Eucalyptus ovata and Eucalyptus diversifolia at the line of de¬ 
marcation a shoot developed which was apparently a callus shoot. 
The leaves of this shoot appeared to be intermediate in shape be¬ 
tween the leaves of both parents. In many Eucalypts a consider¬ 
able degree of variation is shown in the leaves of different shoots 
of the same plant, according to the ages of the branches bearing 
the leaves, hence it was necessary to determine by precise observa¬ 
tion whether the shape of the leaves on the callus shoot was due 
to its relative youth or to any influence exercised on it by either of 
the two parent stems. Accordingly measurements were made 
over a period of two years at intervals of three months. The 
length and breadth of 50 leaves of both parents and of the callus 
shoot were measured each time, and the average taken. The ratio 
of length to breadth was used as the basis of comparison. The 
leaves measured each time were, as far as possible, from shoots 
of a similar age. After the first measurement, the callus shoot, 
which had been growing in an upright position, was lowered hori¬ 
zontally to determine whether the shape of the leaves was affected 
in any way by the position of the branch. The branch was in this 
lowered position during the remainder of the measurements. 
After the sixth and last measurement, the branch was raised to its 
original upright position. Some time after this, however, before 
any further measurements could be made, the branch died. Its 
death could not be accounted for. 

The following tables give the measurements made. In Table I. 
mature leaves were measured, while in Table II. only young ones 
were used. The measurements given in Table I., sections 1, 2, and 
3, were made in June, September, and December, 1930. respec¬ 
tively; while those in Table II. were made in April, July, and 
October, 1931. 

In the three sections of Table I. it can be seen that the leaves of 
the callus shoot are intermediate in shape between the leaves of 
both parents, while in Table II. the ratio of the callus shoot 
drops below that of E. ovata, leaving ovata in the intermediate 
position. Thus it seems that the young leaves of the parents have 
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Table I. 



Mature Leaves 

Average Length, 

Average Breadth, 

L/B. 



cm. 

cm. 


Juiie 

E. ovata . 

. . 11.4 

4.1 

2.78 

1930 

Callus shoot (upright) 

. . 12.0 

3.95 

3.04 


E. diversifolia .... 

. . 11.0 

2.9 

3.79 

Sept. 

E. ovata . 

. . 11.13 

4.46 

2.49 

1930 

Callus shoot (lowered) 

. . 10.4 

3.03 

3.43 


E. diversifolia .... 

. . 10.38 

2.55 

4.07 

Dec. 

E. ovata . . 

. . 10.97 

3.79 

2.89 

1930 

Callus shoot (lowered) 

. . 10.54 

3.31 

3.18 


E. diversifolia .... 

. . 10.42 

2.86 

3.64 



Table II. 

. 



Young- Leaves 

Average Length, 

Average Breadth, 

L/B. 



cm. 

cm. 


April 

E. ovata . 


3.02 

2.95 

1931 

Callus shoot (lowered) 

. . 8.94 

3.46 

2.56 


E. diversifolia .... 

. 10.36 

2.72 

’ Q 

J.C 

July 

E. ovata . 


3.53 

2.89 

1931 

Callus shoot (lowered) 

. . 9.26 

3.19 

2.59 


E. diversifolia .... 

. 9.72 

2.69 

3.61 

Oct. 

E. ovata. 


3.72 

2.84 

1931 

Callus shoot (lowered) 

. 9.22 

3.46 

2.66 


E. diversifolia .... 

9.23 

. 2.62 

3.5 


approximately the same shape as the old leaves, i.e., the ratio of 
length to breadth is approximately constant, while in the callus 
shoot there is a marked difference, there is no evidence to show 
whether this difference is due to the age of the leaves or to the 
lowering of the branch. 

In the case of E. vvata, further measurements were made to 
compare the shape of young leaves growing on new shoots 
developed out of the natural order with that of voung leaves 
growing- on normally developed shoots. Again SO of each were 
measui ed, and the average taken. The following were the 
measurements: 


Average Length, Average Breadth, L/B. 


cm. cm. 

Young leaves on old shoots . . . 9.56 .. 3.26 .. 2.96 

Young leaves on new shoots ... 8.5 .. 4.71 * j pg 


From an examination of all the figures, it can be seen that the 
ratio of length to breadth in the young leaves developed on old 
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shoots is similar to the ratios found in all previous measurements 
of E. ovata, but the ratio of leaves on newly-developed shoots is 
very different. 

According to Yapp and Mason (1). the water content of leaves 
at the same stage of development on the whole decreases with the 
height of the plant. These writers also point out that Zalinsky 
showed conclusively that the structure of the leaves of ordinary 
herbaceous plants is a function of the position of the leaves on the 
stem. In view of these statements, it seems likely that the varia¬ 
tion in the shape of the leaves shown by the last table may be due 
to the water content of the leaves. The young leaves on the shoot 
developing lower down the trunk and out of the natural order will 
have a higher water content, and will therefore be of a more 
hydrophilous nature than the young leaves on the shoots developed 
higher up the tree in the normal order. These latter leaves will be 
more xerophilous in character, and will, therefore, to some extent, 
vary in shape from the previous ones. Also, since the callus shoot 
developed at a lower level than the parent shoots from which the 
leaves measured were taken, it is quite possible, that the water 
content in the leaves of the callus shoot was higher than in those 
of the parents, and to this was due the variation in the shape of 
the leaves. Unfortunately, the callus shoot died before this 
paper was brought to my notice, and further experiments were 
impossible. Although no definite evidence could be obtained as 
to whether the shape of the leaves was affected by altering the 
position of the branch, it is possible that, in a horizontal position, 
the terminal leaves might have a relatively higher water content 
which during their development might cause some change in their 
usual shape. 

From these results it can be seen that there is not sufficient 
evidence to show that the variation in shape of the leaves of the 
callus shoot was due to any influence exercised on it by the two 
parent stems from between which it grew. Although it appeared 
to have developed definitely as a callus shoot at the point of union, 
its range of variation of leaves was very nearly within that shown 
by the leaves of E. ovata, and hence no conclusive evidence is to 
be deduced from these observations to show that the parents in a 
graft can effect the structure of a shoot growing at the point of 
union. 
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Aki. V. A otes on Australian and Nczv Zealand Foraminifera. 
No. 2: The Genus Pavonina and its Relationships. 


By WALTER J. PARR, F.R.M.S. 

(With Plate VII.) 

[Read 14th July, 1932; issued separately 28th February, 1933.] 

Introduction. 

Of the several species of Pavonina described, only one, the 
genotype, P. flahelliformis d Orbigny, has been recorded from the 
Indo-Pacifk region. It is confined to this area, and is there widely 
distributed, but is seldom common. The few Australian records 
ai e, a.s a Recent form, from off Raine Island, Torres Strait, 155 
1ms. (Brady), 16 miles east of Wollongong. N.S.W., 100’fins’. 
(Jensen), and shore sand, Lord Howe Island (Heron-Alien and 
Lai land ) , and, as a fossil, from the Miocene of Victoria at Bates- 
ford (Heron-Alien and Earland), and the Lower Beds at Muddy 
Creek, near Hamilton (Howchin; Heron-Alien and Earland). 
It is not known from New Zealand* 

During the last few years, in the course of the examination of 
washings from the Tertiary of Victoria, the writer has met with 
xamples of the genus at several localities. Two species occur. 
One of these is P. flahelliformis ,, while the other is a new species, 
described below under the name of P. iriformis , which has previ¬ 
ously been confused with P. flahelliformis. It differs from previ¬ 
ously described species of Pavonina in having a triserial stage 
preceding the series of alternating chambers, and resembles the 
genus Rcussia in its early development. P. iriformis is confined 
to the Ohgocene and Miocene, while P. flabeUiformis occurs only 
m the Lower Pliocene and Post-tertiary. From the study of the 
two species, including excellent Recent' examples of P. flabclli- 
fomits, it appears that P. iriformis is the progenitor of P. flabclli- 
form is, and that Pavonina should be placed in the Buliminidae, 
near the genera Rcussia and Chrysalidinella . 


Description of the Species. 


Genus Pavonina d'Grbigny, 1826 . 
Pavonina flabelliform is d’Orbignv. 


(Plate VII, figs. 4, 5.) 

Pavonina flabclUfonnis d’Orbigny, 1826. p. 260, pi. x, tigs. 10, 11; 
Mocleles No. 56. Brady, 1879, p. 282. pi. viii, %s.' 29^ 30; 1884, 
p. 3/4. pi xlv. tigs. 17. 19-22 (non 18), Chapman, 1902, p. 231. 
Jensen, 190a, p. 812. Heron-Alien and Earland, 1915, p. 632 pi 
xivni, tigs. 1-6; 1924a, p. 619. Cushman, 1926, p. 20 pi vi fig- 
1-4 (;m;/ Howchin, 1889, p. 7. Heron-Alien and Earland, 1924b. 
p. 141.) 
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The records of this species show it to be confined to the warmer 
areas of the Indo-Pacific region, usually in shallow water, 
although Cushman had it from the exceptional depth of 1033 
fathoms, near Midway Island, in the North Pacific. Chapman’s 
notes on the occurrence of P. flabelliformis at Cocos Keeling 
Atoll indicate that it is most at home in the quiet waters of the 
coral lagoon. Brady had the species from as far north as the 
coast of Korea, while the most southerly record is that by Jensen 
from 16 miles east of Wollongong, N.S.W.. 100 1ms. The West 
Indian form recorded by Brady as P. flabelliformis is not that 
species, and has been described by Cushman under the name of P. 
atlantica (vide Cushman, 1926, where the genus is revised). 

Two of the three Victorian fossil examples are from the Lower 
Pliocene (Kalimnan) of the Hamilton district, an exceptionally 
line one, which is figured, being from Forsyth’s, on the Grange 
Burn, while the other is from the clays overlying the red lime¬ 
stone, opposite Henty's, also on the Grange Bum. The third 
specimen is a small, imperfect one from the Post-tertiary of a 
Victorian Geological Survey bore at Boneo, near Rosebud. 177- 
187 feet. These appear to constitute the only records of P. flabel- 
l if or mis as a fossil, since previous records, from the Miocene of 
Victoria, relate to P. triformis. 

In the published descriptions of P. flabelliformis, no reference 
seems to have been made to the trifacial compression of the early 
portion of the test in many specimens, although it appears to be 
present in two of the examples figured (Figs. 3 and 4) by Heron- 
Alien and Earland in their Kerimba Archipelago monograph (op. 
supra cit.). The example here figured from Forsyth’s exhibits 
this feature, and it is exceptionally well displayed in another from 
Cocos Keeling Atoll, for which I am indebted to my friend, Mr. 
Frederick Chapman. The latter specimen begins with a very 
small, trihedral stage, the margins of the angles being limbate and 
the lateral faces depressed, with an ornament of short, longi¬ 
tudinal costae (Fig. 5). So far it resembles P. triformis , but it is 
not possible, without sectioning the specimen, to determine 
whether the chambers following the proloculum are arranged 
biserially or triserially. However, the resemblance between the 
two species in their early stages is so striking that there can be 
little doubt as to their close relationship, especially when one 
considers also their geological history and distribution. 

Pavonina triformis, sp. nov. 

(Plate VII, figs 1, 2a-c, 3a, b.) 

Pavonina flabelliformis Howchin (non d’Orbigny), 1889, p. 7. 

Heron-Allen and Earland, 1924b, p. 141, pi. viii, fig. 22. 

Description.—Test many chambered, in side view roughly tri¬ 
angular in the early stages, later becoming sub-flabellate, about as 
wide as long, early portion of the test trihedral, with the angles 
limbate and sharp, the earliest chambers triserial, followed by a 
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series of chambers arranged alternately, adult chambers curved 
and spreading, but never more than semi-annular, uniserial; 
sutures limbate, depressed, distinct; wall usually thin and coarsely 
punctate, except that of the early portion of the test, which is 
thickened and ornamented by longitudinal costae and beads; these 
sometimes cover the whole test, when they become weaker as they 
approach the periphery; apertures a series of coarse perforations 
in the depressed peripheral face. 

Diameter up to 0-7 mm. 

Holotype (Parr Coll.) from Miocene, marl bed in polyzoal 
.limestone, base of cliffs, X. end of bathing beach, Torquay, Vic. 

Remarks.—About forty examples of this interesting species 
were found. They include both megalospheric and microspheric 
forms, the latter being distinguished by the greater length of the 
trihedral portion of the test, as well as by the larger number of 
■ triserial chambers. The triserial stage, in the specimens examined 
m glycerine, consists of from one to four sets of chambers. Fig. 
3 represents a microspheric example with twelve chambers in the 
triserial portion. This will illustrate very clearly the close rela¬ 
tionship the present species bears to the genus Rcnssia. As it 
appears that P. flabcllifoniiis is a derivative of P. triformis, it 
follows that the genus Pavonina should be placed in the Buli¬ 
minidae, near the genera Reussia and Chrysalidimlla. Dr. j. A. 
Cushman, in his recent, epoch-making classification of the fora- 
minifera, places Pavonina in the Heterohelicidae, because of the 
traces of planospiral coiling in the very early stages in the micro- 
spheric form. J his is a feature of P. mcxicana , described bv Dr. 
Cushman from the Lower Oligocene (Alazan) of Mexico ( Cush¬ 
man, 1926, ]). 22. pi. vi, figs. 7-9). but it is not clear from his 
generic description whether it has been observed in all of the 
species placed in the genus. As it is not present in P. tr if or mis, 
two conclusions suggest themselves. Either the coiling does not 
occur in P. flabel 1 if omits, in which case there can be no doubt as 
to the relationship of the two Indo-Pacific species and the conse¬ 
quent placing of the genus in the Buliminidae. It would then 
follow as a matter of course that P. mcxicana and perhaps P. 
(tinericana should be transferred to another genus. On the other 
hand, if the planospiral coifing has been observed in P. flahelU- 
formis, the relationship to P. triformis would be extremely doubt¬ 
ful. and probably a new genus would need to be created for the 
Reception of the latter species. I he evidence already given is in 
tavoui of the close relationship of the two Indo-Pacific species, and 
the shell wall and ornament characters of them both are also more 
typical of the Buliminidae than of the Heterohelicidae. 

Occurrence.—Oligocene: Altona Bay Coal Shaft. Miocene: 

Mm-1 bed in polvzoal limestone, N. end of bathing beach, base of 
diffs, Jorquav; Marl overlying limestone. Filter Ouarry, Bates- 
ford; Lower Beds, Muddy Creek, near Hamilton, ~ 


Proc. P.S. Victoria, 45 (1), 1933. Plate VII. 
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Figs. 1 , 2a-c, 3a, b.— Pavonina triform is. 
Figs. 4, 5.— Pavonina flabelliformis. 
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Explanation of Plate VII. 

Fig. 1 .—Pavonina triformis , sp. nov. Holotype. Side view. Miocene. 

_ Torquay, Victoria. X80. 

rig. 2 a-c. — P. triformis , sp. nov. Megalospheric example, showing 
arrangement of chambers on three sides of trihedral portion of 
test. Ditto. X80. 

Fig. 3a, b. — P. triformis, sp. nov. Two aspects of microspheric specimen, 
showing AVz/AKa-like early stages. Ditto. X80. 

rig. 4. -JL flabcllif ormis d Orbigny. End view of example from Cocos 
Keeling Atoll, showing resemblance to P. triformis in early 
stages. X50. 

.rig. 5. P. flabcllif ormis d’Orb. Side view. Lower Pliocene (Kalim- 
nan), Forsyth’s, Grange Burn, near Hamilton, Vic. X60. 
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Art. VI.— The Ordovician and Silurian Rocks of the Bulla - 
Sunbury Area, and Discussion of the Sequence of the 
Melbourne Area. 

By D. E. THOMAS, B.Sc., and R. A. KEBLE, F.G.S. 

[Read 14th July, 1932; issued separately 1st August, 1933.] 
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Introduction. 

The Quarter Sheets embracing portions of the Keilor, Broad- 
meadows, Kinlochewe, Beveridge, Bolinda Vale, and Sunbury 
areas, were among the first to lie surveyed by the Geological 
Survey in the middle decades of last century. The geologists 
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responsible for them worked under the direction of Alfred 
R. C. Selwyn, who was trained in the British school; hence we 
find frequent allusions to British faunal assemblages. Sir 
Frederick McCoy who, before his arrival in Victoria, had done 
outstanding work on the Silurian of England and Wales, was 
appointed palaeontologist to the Geological Survey of Victoria 
in 1856, and the notes on the Quarter Sheets express, to a large 
extent, his considered judgment. To appreciate it, we should 
review the development of the Silurian and Ordovician as we 
now know them. 

The Silurian, described by Murchison in 1839(29) was, up 
to 1852, assumed to include four formations, viz.:— 

(4) Ludlow. 

(3) Wenlock. 

(2) Caradoc. 

(1) Llandeilo. 

In 1852 Sedgwick(33), largely on the palaeontological work 
of McCoy, showed that the Caradoc included two distinct 
faunal divisions, the upper one being intimately allied to the 
Wenlock, for which he proposed to revive the name of May Hill 
Sandstones, while the other was equivalent to part of the Bala. 
Aveline and Salter (11) in 1854 confirmed Sedgwick’s conclusions, 
and Salter showed that the Upper Caradoc was an impersistent 
formation at the base of the Wenlock. Sedgwick placed in the 
Bala the Coniston grits, flags, and limestone, but the grits and 
flags have since been relegated to the Ludlow, and the limestone 
to the Upper Ordovician, so that we know now there was a 
hiatus between McCoy’s Upper Caradoc (May Hill Sandstones) 
and the one bed in his Bala that is in its normal, if not in con¬ 
secutive, order, viz., the Coniston Limestone. Later Aveline 
showed that the Pentamerus sandstones of Llandovery were 
stratigraphically below the Upper Caradoc of Shropshire, and, 
in 1867, Murchison(30) included them in the newly-created 
Llandovery formation. The Llandovery, as such, was unknown 
to McCoy when he identified the fossils from the areas repre¬ 
sented in the Quarter Sheets. The following is the strati - 
graphical order (abridged) of O. T. Jones and W. W. Watts in 
1929(11), We have tabulated with it Sedgwick’s (incidentally 
McCoy’s) order of 1852 in so far as it relates to the problem 
to be discussed. 

O. T. Jones and W. W. Watts 1929. Sedgwick 1852. 

Series. Zone. 

9. Downtonian 

8. Ludlovian Ludlow 

7. Wenlockian Cyrtograptus lundgreni Wenlock 

C. rigidus 
C. linnarssoni 
C. symmetricus 
Monograptus riccartonensis 
Cyrtograptus murchisoni 
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6. Llandoverian Monograptus crenulatus 


May Hill Sand¬ 
stones (Upper 
Caradoc) 


M. griestonensis 
M. crispus 
M. turriculatus 
Rastrites maxim us 
Monograptus halli 
M. sedgwicki 
Cephalograptus comcta 
Monograptus convolutus 
M. leptothcca 
Pentamerus oblongus 
Mesograptus magnus 
Monograptus triangulatus 
Sowerbyella duplicata 
Monograptus cyphus 
M. acinaces 
M. atavus 

Mesograptus modestus 
Cephalograptus acuminatus 
Glyptograptus persculptus 


5. Ashgillian small Climacograptids 
Dicellograptus anceps 


Coniston Lime¬ 
stone (Bala) 


D. complanatus 

4. Caradocian Pleurograptus linearis 


Dicranograptus clingani 
C. wilsoni 


Bala Limestone 


3. Llandeilian 
2. Llanvirnian 
1. Skidd avian 

In Sedgwick’s order we have omitted the Coniston grits and 
flags, but we have endeavoured to place the other beds to which 
he refers in stratigraphical juxtaposition to those in Jones and 
Watts’ order. 

To McCoy’s genius we must credit that happy correlation of 
Victorian with British faunal assemblages. The parallelism is 
striking, and, recognizing the limitations of homotaxis, which 
doubtless appealed to him, we have endeavoured, with some 
measure of success, to work on the same lines. This contri¬ 
bution is an attempt to establish the relationship of the various 
groups in the area specified from their positions in the field and 
in the light of current palaeontological evidence in Britain. 
The area has been re-examined, boundaries re-mapped, and many 
new data accumulated. It became evident that the problem 
had its solution in areas much further afield, and that it was 
necessary to review the history and premises of the subdivision 
of the Upper Ordovician and Silurian attempted by workers 
subsequent to McCoy. Thus, while it may be taken as a revision 
of such in the area west of Melbourne, the correlative proof of 
its accuracy elsewhere leads us to believe that it has a wider 
application in Victoria. 
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McCoy's pioneer efforts, the particulars of which are in¬ 
corporated on the Quarter Sheets and later amplified in the 
Prodromus(28), constitute the only systematic work over a wide 
area other than that of W. J. Harris and W. Crawford(17). 
Their work is on the north-western portion of the area and 
represents systematic collecting and determinations for the pur¬ 
pose of elucidating the stratigraphy. It has been of considerable 
assistance, and Harris and Crawford have placed at our disposal 
their intimate knowledge of the area worked by them. 

Chapman(4) has published papers on the shelly fossils and 
worm impressions, and made some graptolite determinations, 
and T. S. Hall has determined graptolites from Bulla and else¬ 
where. 

When the necessity arises, these contributions will be reviewed 
in the context with more or less detail. 

I. Summary of Work and Research. 

The stratigraphical work of the early Geological Survey laid 
the foundations of all subsequent work. The work, as far as 
the geology is concerned, was done by Selwyn, Ulrich, and Aplin. 
with McCoy as Palaeontologist, and is published as Ouarter 
Sheets 1 N.W.(37), 2 S.W.(42), 2 N.W.(l), 3 S.W.(42), 6 
S.E.(2), 7 N.E.(2), and 7 S.E.(l). The surveys were com¬ 
menced in 1856, all the sheets being issued together in 1863. 
(See Fig. 1.) 

The boundary between the Upper Ordovician and Silurian 
(i.e., the Lower Silurian and Upper Silurian of the Survey) 
caused some difficulties, which they attempted to overcome by 
making the geological boundaries of these two systems coincide 
with the boundaries of the sheets. The boundaries of the 
Quarter Sheets are shown on Map No. 1. Attention had been 
given to the placing of the boundary as in one edition of Q.S. 7 
S.E., the base of the Silurian is marked one-eighth of a mile 
from the eastern boundary of the sheet. 

On Q.S. 1 N.W. several localities of graptolites and shelly 
fossils were determined as Silurian.* These occur in association 
with conglomerate bands. 

On Q.S. 2 N.W. one important locality is noted (B3) with 
graptolites and shelly fossils. These are Silurian in age. 

On Q.S. 3 S.W. two localities are to be noted (B7) on the 
Deep Creek, which we have not been able to find, and another 
near the junction of Konagaderrer and Deep Creeks where 
“ Conglomerate and Stenopora ” are noted, and the horizon was 
determined as “ May Hill Sandstone." No trace of this con¬ 
glomerate was found and, apart from worm tracks, we were 
unable to find fossils. 

* The terms Ordovician and Silurian are used in the present paper in the 

present-day meaning, except where otherwise stated. 
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On Q.S. 6 S.E., at the junction of Riddell’s and Jackson’s 
Creek, is Ba67, incorrectly marked on the Q.S. as Ba68. The 
age of these beds is stated to be Ordovician (Bala). 

Ba64, at the mouth of Evans Gully, on Q.S. 7 N.E. is also of 
Ordovician age. 

On Q.S. 7 S.E. are several localities, Ba61, 62, and 63, of 
Ordovician age. Ba60 was determined as Silurian, and this is 
the reason why the Silurian boundary was shifted to the west 
in the one edition referred to. The Silurian Conglomerate is 
incorrectly coloured yellow in this map. In the original draft, 
however, it is shown as Silurian. 

The opinion of these early workers as to the stratigraphical 
relationship of the various series will be stated when discussing 
the relationship of the Ordovician and the Silurian. 

T. S. Hart(18), in a contribution in 1903, mainly confined his 
attention to the conglomerates near Sydenham and their mode 
of formation. He published a map in which the conglomerates 
then known were marked and gave reasons in his paper for con¬ 
sidering their origin as glacial. The boundary of the Ordovician 
and Silurian rocks is shown to be about the line between areas 
of general high dips on the north-west and the moderate low dips 
to the south-east. 

The contribution of A. V. G. James(20) in 1920 marks an 
important advance in our knowledge of this area. The physio¬ 
graphy and the igneous rocks are dealt with in detail. Fresh 
fossil evidence proved that the junction of the Silurian and 
Ordovician would have to be placed further to the west. The 
conglomerates are shown to be normal and bedded, and not due 
to glacial action as claimed by Hart. The new fossil evidence 
was found at the following places:— 

(a) Near the month of Column Gully.—N emagraptus ( Coeno - 
graptus) and Diplograptus are recorded. We have been unable 
to locate these specimens, and the collections we have made do not 
include Nemagraptus . The association of forms found at this 
locality is a much higher one than that of the beds with Nema¬ 
graptus in the other portions of the area. 

(b) S.E. of the Organ Pipes .—Worm casts are plentiful in 
this area and, being different from the Keilo rites (67) of undoubted 
Silurian rocks, they were referred to as Ordovician Worm 
Impressions. 

(c) In a bed 30 yards E. of Conglomerate (Cl), impressions 
of gill plumes of Keilorites were found. 

(d) and (e) In area to the east of the last mentioned Mono- 
graptus spp. and Tr achy derma were found. 
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Some attention is given to the correlation of the conglomerate 
bands and some lateral displacement is postulated. The presence 
of Monograptus spp., of Keilorites (TV achy derma ), and the 
abundance of worm impressions in beds beneath the conglo¬ 
merate, gave some reason for considering the conglomerate 
marked Cl on his map as the basal beds of the Silurian. Since 
Monograptus spp. have been found beneath the conglomerate, 
the boundary is obviously still further to the west. The mapping 
around Bulla itself is unsatisfactory. 

Harris and Crawford (17), in a contribution published in 1917, 
discuss the western part of the area under consideration, and 
their map extends a little further east than Sunbury. For the 
purpose of this paper only the portions dealing with the Upper 
Ordovician rocks along Jackson’s Creek need be considered. A 
broad zoning of the Upper Ordovician rocks is given, and a series 
of fossiliferous grits which they called the Riddell Grits is con¬ 
sidered to belong to the upper part of the Upper Ordovician. 
They suggest that a series of Upper Ordovician beds may be 
above the Dicranograptus beds, the existence of which we have 
been able to verify. An east-west fault, the Sunbury Fault, is 
shown approximately on their plan, but since no evidence of this 
has been obtained in the Bulla-Digger’s Rest area we venture no 
opinion regarding it. 

Although not essentially concerned with the relationship of the 
Silurian and Ordovician, C. M. Tattam(41), in 1923, modifies 
James’s map near Bulla as regards the junction of these series. 
He attempts to correlate the westernmost conglomerate on 
Jackson’s Creek with that near Bulla, on the relationship and 
thickness of some sandstone and quartzite bands to the con¬ 
glomerate. Theoretically there is no justification for this 
correlation, inasmuch as in a series of interbedded conglomerates, 
sandstones, quartzites, and mudstones, which vary when traced 
along their strike, it is extremely doubtful whether individual 
bands of isolated outcrops can be correlated on thickness and 
general similarity. 

The north-western portion is mentioned by D. E. Thomas (45) 
in discussing the relationship of the Kerrie Series, and Ba67 is 
shown to rest on the flanks of the Mount William anticlinorium. 


II. General Statement of Physiography of the 
Keilor-Sunbury Area. 

The area examined comprises portions of the Keilor, Broad- 
meadows, Kinlochewe, Beveridge, Belinda Vale, Sunbury, and 
Clarkefield districts within the basins of Deep, Emu, and 
Jackson’s Creeks. It consists mainly of basalt plains into which 
the streams have deeply entrenched themselves. The Ordovician 
and Silurian rocks are exposed along the floor and the sides of 
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these valleys, or in low hills above the general level of the 
plains, areas that once formed the watersheds of the pre-basaltic 
streams, i.e., between Sunbury and Clarkefield and on the eastern 
side of the Maribyrnong River or Deep Creek. The monotony 
of the basalt plains is broken by a few unimportant volcanic 
eminences and the tree-covered hills of granitic rock occurring 
near Bulla and Broadmeadows. These intrusions are later than 
the Silurian rocks which they metamorphose; fortunately, the 
belt of intense metamorphism does not reach to the junction 
of the Silurian and Ordovician. 

III. Lithology and Extent of Upper Ordovician. 

The Upper Ordovician rocks consist of variously coloured 
shales, mudstones, and sandstones, generally thin-bedded. At 
certain horizons, however, massive sandstones and grits are 
encountered. In these areas the phenomena associated with 
the folding together of hard and soft bands tend to mask the 
relationship of the beds. 


IV. Details of Sections along Creeks. 

( A ) Jackson J s Creek Sections. 

(a)Area between Ba67 and a point just south of Clarkefield. 

For some distance the creek flows in a deep gorge with basalt 
extending along the valley floor. Ba67, at the junction of 
Riddell’s and Jackson’s Creeks, is very important. Fossils are 
so abundant and so well preserved in the soft shales that there 
is no difficulty in obtaining a good collection. The following is 
a list of fossils obtained from the main body of the exposure:— 

Diplog. (Glyptog.) teretiusculus (Hisinger). 

Diplog. (Glyptog.) teretiusculus var. euglyphus Lap. 

Climacog. riddellensis Harris. 

C. antiquus var. simulans (MS.). 

Cryptograptus tricornis Carr. 

Glossograptus hincksii Hopk. 

Retiograptus speciosus Harris. 

Tetragraptus clarkefieldi (MS.). 

Under 100 feet stratigraphieally above the main outcrop, in 
light-coloured fine soft mudstones, many of the species common 
to the lower bed have been found, but in addition Dicello gr aphis 
sextans and Dicranograptus hrevicaulis. This bed marks the 
incoming of the Dicranograptidae, a fact that is corroborated by 
similar faunas from other parts of Victoria. 

Downstream basalt reaches river level. After passing some 
falls Jackson’s Creek is joined by another creek from the south 
side; here thin blue mudstones are interbedded with sandstone 
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and grits. The mudstones are rubbly, but yield the following 
forms (Loc. 23) :— 

Dicranograptus ramosus var. spinifer Lapw. 

D. nicholsoni Hopk. 

D. cf. zic zac Lapw. 

Dicellograptus spp. 

Diplograptus (Orthograptus) calcaratus var. vulgatus Lapw. 

D. spp. 

Climacograptus bicornis (Hall, J.). 

Cl. spp. 

Further downstream the valley widens and exposures are 
more common. Grits, sandstones, shales, and mudstones occur, 
and, in the black beds, graptolites may be found. No exhaustive 
collections were made, and no distinctive feature can be given:— 

Diplograptus spp. 

Dicellograptus spp. 

Dicranograptus spp. 

Leptograptus (?) sp. nov. 

Climacograptus spp. 

were obtained at Loc. 24, but generally not sufficiently well pre¬ 
served for detailed examination. A persistent easterly dip 
appears to indicate that the structure of .this area is simple; this 
is not so, and there is ample evidence of strike faulting, the effect 
of which has to be taken into account. 

( b) Area between Sunbury and Clarkefield. 

In the area between Sunbury and Clarkefield, an extensive area 
of Upper Ordovician sediments is exposed along Jackson’s Creek 
and in the small gullies and hills to the west. Comprehensive 
collections have been made where the fossils are well shown,, 
particularly along Evans’ Creek, but at many places we have 
sought only critical forms to fix the horizon. The area is closely 
and sharply folded, and here again is evidence of faulting, but, 
by being able to recognize a repetition of the beds, we have 
obtained an idea of the structure. 

At the western end of Evans’ Creek grit beds outcrop. To 
the east of this is Loc. 26, from which the following forms were 
obtained:— 

Nemagraptus gracilis (Hall). 

Climacograptus bicornis (Hall). 

C. antiquus Lapw. 

C. sp. 

Diplograptus spp. 

Glossograptus sp. 

Dicellograptus divaricatus Hall. 

D. sextans Hall. 
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Succeeding these is Loc. 29, in which have been found:— 

Nemagraptus gracilis (Hall) (one spec.). 

Diplograptus (Orthograptus) calcaratus var. vulgatus Lapw. 

D. (Orthograptus) calcaratus var. acutus Lap. 

D. (Mesograptus) multidens E. and W. 

Climacograptus bicornis (Hall). 

C. bicornis var. peltifer Lapw. 

C. antiquus Lapw. 

C. sp. 

Dicranograptus nicholsoni Hopk. 

D. brevicanlis E. and W. 

D. ramosus var. spinifer Lapw. 

Dicellograptus divaricatus Hall. 

D. divaricatus var. rigidus Lapw. 

D. divaricatus var. salopiensis E. and W. 

D. sp. 

Leptograptus cf. validus Lapw. 

L. sp. 

There is little doubt that this is the horizon of Diplograptus 
(. Mesograptus) multidens of the British succession(9). To the 
east, near the mouth of Evans' Creek and a few hundred feet 
stratigraphically higher, is the bed representing the Ba64 locality 
of the Geological Survey. Jt is thrice repeated; on both limbs 
of a fold and again, still lower, in the creek. Dipping in the 
same direction are beds of grits, brown shales, and thin blue 
bands (Loc. 30). The following forms were obtained:— 

Diplograptus spp. 

Climacograptus bicornis (Hall). 

C. spp. 

Cryptograptus tricornia (Carr). 

Glossograptus hincksii (Hopk.) 

G. cf. acanthus E. and W. 

G. hincksii. 

This assemblage is interesting in that it has not been recorded 
from horizons higher than that of Ba67; G. acanthus is an 
Upper Darriwil form, and has not been recorded from Ba67, 
although Keble and Benson(25) have recorded it from a some¬ 
what similar horizon in New Zealand. On the evidence it is 
lower than the horizon of Ba64 and slightly higher than that 
of Ba67. 

The beds between it and the head of Evans' Creek are thus 
folded into a synclinal in the Clarkefield synclinorium. From 
the grits Chapman(8) has identified the following forms:— 

Crinoid stems. 

cf. Caryocrinus. 

Keilorites cf. crassituba (Chapman). 

Chonetes melbournensis, Chapman. 

Camarotoechia decemplicata, Sowerby. 
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Trematospira liopleura, McCoy. 

Rhynchotreta cf. borealis (Schlotheim). 

Protobactrites sp. 

Encrinurus cf. punctatus. 

cf. Phacops sp. 

He summarizes the age of the beds as follows:—“ The age 
of the fossil assemblage from the Geological Survey locality 
Ba65 points mainly to a Melbournian age. At the same time 
there is an upward tendency in the stratigraphical scale as shown 
by the trilobites. 

The occurrence of such a restricted Melbournian fossil, how¬ 
ever, as Chonetes melboufnensis, together with Protobactites and 
Camarotoechia decemplicata, supports the idea of a Melbournian 
age.” 

From these sections the graptolite evidence is conclusive, and 
points definitely to a horizon about the zone of Climacograptus 
peltifer and Mesograptus multidens in the Upper Ordovician, 
and that too not in the higher beds. The grits are interbedded 
with the graptolite shales, and one is forced by such evidence 
to think that the shelly fossils have a much longer time-range 
than has been hitherto supposed. 

The following is a revised list of the fossil forms obtained 
from Ba64, the old Geological Survey locality:— 

Diplograptus (Orthograptus) calcaratus var. vulgatus Lapw. 

D. (Glyptograptus) teretiusculus (Hisinger). 

D. (Glyptograptus) teretiusculus var. siccatus E. and W. 

D. spp. 

Climacograptus bicornis (Hall). 

C. bicornis var. peltifer Lapw. 

C. cf. scharenbergi Lapw. 

C. spp. 

Dicranograptus ramosus var. spinifer Lapw. 

D. cf. zic zac Lapw. 

D. sp. 

Dicellograptus divaricatus Hall. 

D. intortus Lapw. 

D. sextans Hall. 

D. sp. 

? Glossograptus. 

cf. Lasiograptus (Hallograptus) mucronatus (Hall). 

Leptograptus spp. 

Didymograptus spp. 

South along Jackson’s Creek no locality with well-preserved 
forms was found, but in the railway cutting at Rupertswood 
Siding richly fossiliferous beds outcrop. Diplograptus truncatus 
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in its varietal form is very common and occurs almost to the 
exclusion of other forms, which include Cryptograptus tricornis , 
Diplograptus (Orthograptus ) cf. pageanus and a small Climaco- 
graptus , possibly new. The absence of the Dicranograpti is 
striking, and similar beds have been found elsewhere underlying 
the beds with Dicranograptus and Dicellograptus. 

From a small washout (Loc. 25) east of the road from Sun- 
bury to Gisborne the following forms were identified:— 

Diplograptus (Orthograptus) truncatus var. abbreviatus E. and W. 

Diplograptus (Orthograptus) calcaratus Lapw. 

D. (Amplexograptus) perexcavatus Lapw. 

D. spp. 

Climacograptus bicornis (Hall). 

C. caudatus Lapw. 

Dicranograptus nicholsoni Hopk. 

D. cf. furcatus Hall. 

D. sp. 

Dicellograptus sp. 

The characteristic feature of this locality is the abundance of 
the Ortho grapti. 

( c ) Area between Sunbury and Sydenham. 

The close folding of competent and incompetent bands together 
with faulting makes the structure of the area between Sunbury 
and Sydenham complicated. Fossils are abundant, but only at 
a few favorable localities have extensive collections been made. 

( d ) Jackson’s Creek sections. 

In Asylum Creek, south of Sunbury, several black graptolite 
bands were found, one of which (Loc. 12) yielded the following 
forms:— 

Climacograptus bicornis (Hall). 

Diplograptus cf. calcaratus Lapw. 

D. truncatus var. abbreviatus E. and W. 

D. spp. 

Massive grit beds occur on Jackson’s Creek near the mouth 
of Asylum Cully similar to the grits that occur on Jackson’s 
Creek near Clarkefield. 

The next good fossiliferous area is that near the Old Survey 
localities Ba61, 62, and 63 (Q.S. 7 S.E.). Some forms were 
recorded by McCoy(28) from these localities and ascribed to the 
Bala. 

The actual bands of the Survey cannot be located with cer¬ 
tainty, but as the bend of the creek has fossiliferous rocks 
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throughout and the assemblage is approximately the same, they 
will be treated as one locality (Loc. 61). The following forms 
have been identified :— 

Leptograptus sp. 

Dicellograptus intortus Lapw. 

D. divaricatus Hall. 

Dicranograptus brevicaulis E. and W. 

D. nicholsoni Hopk. 

D. furcatus var. minimus Lapw. 

Climacograptus antiquus Lapw. 

Diplograptus (Orthog.) calcaratus var. priscus E. and W. 

D. calcaratus var. vulgatus Lapw. 

D. spp. 

Nemagraptus gracilis (Hall). 

To the east, in a small gully commencing near the point of 
eruption on the north, the following forms were found 
(Loc. 4) :— 

Diplograptus calcaratus var. vulgatus Lapw. 

D. truncatus var. intermedius E. and W. 

Dicellograptus moffatensis Carr. 

Dicranograptus cf. zic zac Lapw. 

D. cf. ramosus (Hall). 

Climacograptus bicornis (Hall). 

C. bicornis var. peltifer Laow. 

In blue beds interbedded with grits (Loc. 3) on the hill slope 
50 yards downstream were found Dicranograptus nicholsoni and 
Diplograptus spp. Still further downstream in a cliff on the 
south side of the river, the following forms were found in hard 
light blue mudstones (Loc. 2) :— 

Dicranograptus nicholsoni Hopk. 

Climacograptus antiquus var. lineatus E. and W. 

C. antiquus var. bursifer E. and W. 

Diplograptus (Amplexograptus) perexcavatus Lapw. 

Leptograptus sp. 

Further downstream on the south side of the stream some well 
preserved forms were found in thin bedded, brown mudstone 
(Loc. 1) :— 

Diplograptus (Orthog.) quadrimucronatus (Hall). 

D. (Orthog.) calcaratus var. vulgatus Lapw. 

Climacograptus cf. styloideus Lapw. 

C. minimus (Carr). 

Dicellograptus affinis T. S. Hall. 

D. didymus MS. 

D. cf. complanatus Lapw. 
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The next fossiliferous area is at the mouth of Column Gully, 
a locality discovered by James (20). 

Opposite the mouth of Column Gully occurs a band (Loc. 10) 
with abundant Diplograptidae which gave the following forms:— 

Diplograptus (Orthograptus) truncatus var. socialis Lapw. 

D. (Orthog.) cf. var. abbreviatus E. and W. 

Climacograptus cf. scalaris var. miserabilis E. and W. 

Dicellograptus cf. complanatus Lapw. 

At about 100 yards upstream, on the east bank, the following 
forms were obtained (Loc. 9) :— 

Climacograptus bicornis (Hall). 

C. missilis H. and K. 

Diplograptus sp. 

Dicellograptus cf. caduceus Lapw. 

The association is characteristic for beds high in the Upper 
Ordovician, and is distinct from that with Nemagraptus. James’s 
record of that form at this locality is inconsistent with what we 
have observed elsewhere. 

From the blue mudstones downstream, we were unable to 
obtain any fossils. 


( B ) Emu Creek Sections. 

There are few exposures along Emu Creek to the east of 
Clarkefield. Graptolites may be obtained in the patch near the 
north boundary of O.S. 7 N.E., but a good locality is found 
about \\ miles downstream in the patch which is erroneously 
coloured as Tertiary on the Quarter Sheet. In the bluish mud¬ 
stones, the following forms are well preserved (Loc. 11) :— 

Dicellograptus elegans Carr. 

D. spp. nov. 

Climacograptus tubuliferus Lapw. 

C. minimus (Carr). 

Diplograptus truncatus cf. var. abbreviatus E. and W. 

Near the mouth of Emu Creek exposures are more plentiful. 
The beds are very closely folded, and in this respect remind one 
of the area to the north-east of Diggers’ Rest. Fossils are 
difficult to obtain, due in part, no doubt, to the metamorphism 
of the Bulla granite. 

White pipeclay outcrops in Allot. 24, a locality mentioned by 
McCoy (28), where Diplograptus mucronatus is “ very abundant 
and beautifully preserved in the white decomposed (Llandeilo 
flags) soft shale (Ba67) . . .” Ba67, however, is the locality 

at the junction of Riddell’s Creek and Jackson’s Creek, as has 
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been pointed out by Harris and Crawford(17). The following 
forms were found (Loc. 17) :— 

Climacograptus bicornis (Hall). 

Diplograptus quadrimucronatus (Hall). 

D. quadrimucronatus var. spinigerus Lapw. 

Further down the main creek the typical blue thin-bedded 
Ordovician rocks outcrop, but up to the present no fossils have 
been found in them. 

( C) Deep Creek Sections. 

Upstream from typical Silurian worm beds, thin-bedded blue 
mudstones occur. Locality 16 is in a small washout about 3 
chains from its junction with Deep Creek. Here the following 
forms were obtained :— 

Diplograptus calcaratus Lapw. 

D. calcaratus var. indet. 

Climacograptus sp. 

Dicellograptus cf. didymus (MS.). 

D. affinis H and K. 

D. sp. 

Pleurograptus linearis var. dispansus (MS.). 

Near the mouth of the next tributary a similar association was 
found (Loc. 18) :— 

Diplograptus quadrimucronatus (Hall). 

D. calcaratus Lapw. 

Climacograptus bicornis (Hall). 

Dicellograptus cf. complanatus var. ornatus E. and W. 

Pleurograptus sp. 

Further upstream thin-bedded mudstones occur, in which 
fossils, usually too poor for specific identification, may be 
obtained. The next bands with well preserved fossils are near 
the Survey locality (F4). 

The following forms were obtained from sandy beds at creek 
level:— 

Diplograptus (Glyptograptus) tamariscus Nich. 

Retiograptus pulcherrimus Keble and Harris (MS.). 

In the brown mudstones (Loc. 15) further up the hill slopes 
the following forms were found:— 

Dicellograptus spp. nov. 

D. cf. complanatus var. ornatus E. and W. 

D. affinis T. S. Hall. 

Diplograptus truncatus Lapw. 

Diplograptus truncatus var. abbreviatus E. and W . 

Diplograptus truncatus cf. var. intermedius E. and W. 

Diplograptus truncatus var. pauperatus E. and W. 

Climacograptus cf. exiguus H. and K. 

C. sp. 

cf. Pleurograptus sp. 
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Typical thin-bedded variegated mudstones, shales, and sand¬ 
stones follow upstream until the typical green mudstones and 
sandstones of the Silurian are reached. Just before this litho¬ 
logical change (approximately 2 chains beneath it) is Loc. 27, 
from which only two forms may be recorded:— 

Diplograptus cf. calcaratus. 

? Pletirograptus sp. 

( D) Konagaderrer Creek Sections. 

Near the mouth of the creek is locality 13, where Diplograptus 
(Orthograptus) calcaratus was recognized. Further upstream 
is locality 28, where the same form, together with Diplograptus 
truncatus var. intermedins , Climacograptus cf. scalaris, and 
Dieettographis sp., was found. 

Locality 22, some distance upstream, yielded:— 

Diplograptus truncatus var. abbreviate E. and W. 

D. truncatus var. socialis Lapw. 

Climacograptus scalaris var. miserabilis E. and W. 

About 100 yards upstream from a small waterfall some well- 
preserved forms (Loc. 21) were obtained:— 

Dicellograptus forchammeri Geinitz. 

D. forchammeri var. flexuosus Lapw. 

D. havelockensis (MS.), 

Diplograptus (Orthograptus) insectiformis var. vagus (MS.). 

Diplograptus (Orthograptus) quadrimucronatus (Hall). 

Climacograptus scalaris cf. var. normalis Lapw. 

C. scalaris var. now (MS.), 

Dictyonema sp. 

On the ciest of an anticline with a strong northerly pitch of 
20 deg. the following forms were obtained (Loc. 20) :_ 

Dicellograptus elegans Carr. 

D. pumilus Lapw. 

Diplograptus (Orthograptus) insectiformis var. vagus (MS.). 

D. truncatus var. intermedius E. and W. 

Climacograptus cf. tubuliferus Lapw. 

C. scalaris var. miserabilis E. and W. 

C. cf. minimus (Carr). 

One would expect from the close folding of the area that the 
beds along Konagaderrer Creek would be on approximately the 
same horizon, and this seems to be so. 


in 


V. Previous Subdivision of Upper Ordovician 
Australasian Province. 

Hitherto the only attempts at a serial subdivision of the 
Kpper Ordovician of the Australasian Province have been made 
bj Hams and Crawford(17), who dealt with portion of the area 
under discussion, and by Keble and Benson(25), who subdivided 
the Upper Ordovician of New Zealand. 
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Harris and Crawford’s tentative subdivision was as follows:— 

1. (Lowest) Beds with Didymograptus spp. without Dicellograptus 

and Dicranograptus. 

2. Beds with Didymograptus and Dicellograptus, without Dicrano¬ 

graptus. 

3. Beds with Dicranograptus, Dicellograptus, but without Didy¬ 

mograptus. 

They also point out that there are probably Diplograptus beds 
above their Bed 3. 

Their Bed 1 is represented by the fauna at Locality Ba67, 
Q.S. 6 N.E., but overlying this and in a continuous exposure, a 
bed has been found with both Dicellograptus and Dicranograptus 
in an assemblage similar to the main body at Ba67. Actually 
Harris and Crawford’s subdivision comprises the Gisbornian 
and part of the Eastonian as proposed here. 

Keble and Benson tentatively divided the Mount Arthur 
(Upper Ordovocian) Series of New Zealand into the Lodestone 
and Leslie zones. Some of the species on which their zoning 
has been based have not yet been correlated in Victoria, but 
probably the three divisions proposed here occur. 

VI. Proposed revised Serial Subdivision in Victoria. 

The Upper Ordovician may be grouped into three series, two 
of which are well represented in this area, while the middle one 
is better developed elsewhere. Each of these series is capable 
of more or less close zoning, but while some of the zones are 
well developed, others are missing, or better known in other 
parts of the State. It is believed that the serial subdivision 
adopted here will be applicable to the Upper Ordovician of Vic¬ 
toria generally, but the full zoning of the beds must be left until 
other areas of the State can be examined in detail. 

The serial arrangement proposed is— 

3. Bolindian. 

2. Eastonian. 

1. Gisbornian (oldest). 

The names are selected from those localities where the series 
are best exemplified. Gisbornian is so named after the township 
of Gisborne, and Bolindian from the parish of Bolinda. 
Eastonian is derived from Mt. Easton, where the graptolites 
belonging to the series are profusely and beautifully 
developed (26). 

In brief, the typical forms of each of these series are as 
follows:— 

(i) Gisbornian. 

Didymograptus spp. 

Diplograptus teretiusculus sp. et var. 

D. multidens. 

Nemagraptus sp. 
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Climacograptus peltifer. 

C. antiquus. 

Dicranograptus brevicaulis. 

Dicellograptus intortus. 

D. sextans. 

D. divaricatus et var. 

Glossograptus hincksii (probably lowest beds of series only). 

(ii) Eastonian. 

The Dicranograptidae reach their acmic and paracmic stages 
and approach extinction in this period. The most character¬ 
istic feature of this series is, however, the numerous develop¬ 
ment of Diplograpti of the Orthograptus type, belonging mainly 
to the O. calcaratuSy O. truncatus, and O. quadrimucronatus 
groups. The 0. quadrimucronatus group reaches its acme 
rather later than the other groups and ranges into the base of 
the Bolindian. In the field, the predominant Orthograptus 
element, in typical association, cannot be mistaken in defining 
the series. A characteristic assemblage would be:— 

Diplograptus (Orthograptus) calcaratus group, numerous. 

D. (Orthograptus) truncatus group, numerous. 

D. (Orthograptus) quadrimucronatus group, numerous. 

D. (Amplexograptus) perexcavatus. 

Dicranograptus ramosus. 

D. nicholsoni. 

D. hians et var. 

Dicellograptus elegans. 

D. spp. 

Climacograptus tubuliferus. 

C. caudatus. 

Diplograptus quadrimucronatus and Dicellograptus elegans 
are typical of the highest beds of the series. 

(iii) Bolindian. 

With one exception, the Dicranograpti do not range into the 
Bolindian. The Diplograpti still predominate and the Clima- 
cograpti are the smaller forms belonging to the C. scalaris group. 
Dicellograptus affinis, and a Dicellograptus allied to D. com - 
planatus , are characteristic. High beds also show Retiograptus 
pule Ji err ini us i Keble and Harris MS.), Climacograptus uncinatus 
(K. and IT MS.), and other forms whose faunal range is im¬ 
perfectly _ known. Diplograptus ( Glyptograptus ) tamariscus , 
wholly Silurian in Britain(9) first makes its appearance in this 
series in Victoria and ranges up into the Silurian. The lowest 
part of the series is characterized by D. quadrimuconatus et var. 
and D. elegans , and the middle beds by a form of Pleurograptus 
differing from the described forms. Further work may show 
that the affinities of the lower part of the Bolindian is with the 
Eastonian, but so far it has been found only at two or, possibly, 
three localities closely associated with higher Bolindian beds. 
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Tables of Ranges of Forms so far Determined. 


Climacog sp. 
Climscograptus antiquus 
C. antiquus varbursifer 
C Iineatus 
C simulans 
C.riddellensis 
C bicorms 

C-bicornis var peltifer 
C. brevis 
C.sca la ns (?var/ 
Cscalsris var miserabilis 
C.scalans var normalis 
C.mmimus 


ORDOVICIAN 


SILURIAN 


LOWER 


LCiSBORNIAN EASTONIAN BOLINDIAN 


UPPER 


KEILORIAN YE Rl NCI AN YARRAVIAN 


C.cf exiguus 
Ctubuliferus 
C.putillus cf var eximius 
Cstylodeus 
C.supernus 
C.missilis 
C.uncinatus, Ms. 
Cxaudatus 


Diplog. sp. 

Diplograptus (Ortho(jraptus)cf bellulus 

D (Q). calcaratus 

D,(0.). cal carat us var. acutus 

D.(0) calcaratus var. basilcus 

D,(0).caicaratus var.priscus 

D.(0).calcaratus van vulgatus 

D(Q),insectiformis van vagus 

D(G) cf pageanus 

D.(0.).quadrimucronatus 

D.CO), quadrimucronatus van spinigerus 

D.(0)truncatus 

D.(0) tru ncatus var abbreviates 
DiOltruncatus var intermedius 
D.(0.).truncatus var pauperatus 
D.COO. bruncatus var socialis 
0 (CI y pt og ra p t us) sinuatus 
D.(C) tamariscus 
D.CGHeretiusculus 
D.(C.)teretiuscu I us van siccatus 
DECYeuglyphus 
D.(Mespgraptus) foliaceus 
D.(M)magnu$> 

D.OVIJmodsstus 
D.(M) multi dens var nov 
D.(M) ingens 

D.fA m pi ex ogra p Lus) coelatus 
0(A) perexcavatus 



Retiograptus pulcherrimus 
R.speciosus Ms. 

R latusC?) 


- 


Retiolibes (Cladiograptus)geinit. 3 ianus 
Stoma tograptus australis 
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Tables of Ranges— continued . 

ORDOVICIAN 


SILURIAN 


LOWER 


DARRIWILCISBORNIAN EASTONIAN B0L1NDIAN 


Didymograptus caduceus 
D.caduceus varovatus 
D. spp.(not reclined) 

Tetragraptusquadribrachiatus 
Itabidus 
Tclarkfieldi Ms. 

Leptograptus flaccidus 
L.flaccidus var subjectus 
L.eastonensis 
Lcapillaris 
L. sp. 

Pleurograptus sp 
P. linearis var.dispansusMs. 

Nemagraptus gracilis 

N. sp. 

Dicellograptus sextans 

D.caduceus 

D.complanatus 

D.cf.complanatusvan ornatus 

D.divaricatus 

Delegans 

O. elegans var. rigens 
D. forchammeri 

D.intortus 
D. moffatensis 
D. pumilus 
D. gravis 
D. affinis 
D. didymus Ms 
D. latusculus Ms. 

Dicranograptus zic zac’ 
D.furcatus var. minimus 
D.nicholsoni 
D. ramosus 

D. ramosus var longicaulis 
D.ramosus var spinifer 
D.brevicaulis 
D.hians 

D. hians varapertus 

Cryptographs tricomis 

Glossograptus hincksii 
C. acanthus 
G. hermani 
C. pilosus Ms. 

Lasiograptus sp. 


UPPER 


KEIIORIAN YERINCIAN YARRAVIAN 
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Tables of Ranges— continued. 


ORDOVICIAN SILURIAN 


Monograptus sp 

M. aplini 

M. bohemicus 
chimasna 
colonus 

- var compactus 

- comis 
concinnus 

- dubius 

- exiguus 

- fimbriatus 

- galaensis 

- griestonensis 

- gregarius 

- jaculum 

- marri 

- melbournensis Ms 

- nilssom 

- pandus 

- priodon 

- roemeri 

- sedgwicki 

- spinalusvarpermensisMMs 

I0WFR 

UPPER 


DARR1WIL 

GIBSON IAN 

EASTONIAN 

BOLINDIAN 

KEILORIAN 

YfRINCIAN 

YARRAVIAN 
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- turnculatus 

- varians 

van. pumilus 

- vulgaris varcurtus 














_ 























N.B.—These Tables are tentative only. 


VII. Correlation with British Occurences (9). 

Apart from some minor details, the Gisbornian is approxi¬ 
mately the equivalent of the British Llandeilian. In Victoria, 
Diplograptus ( Glyptograptus) teretiusculus makes its appearance 
in the higher Lower Ordovician bed (Dl), which has no equi¬ 
valent in the British succession. It is common at Loc. Ba67, 
an association comparable with part of the D. ( G .) teretiusculus 
zone of Britain. In Victoria the beds with N emagraptus 
gracilis, C. peltifer and Diplograptus ( Mesograptus) multidens 
may be correlated with those zones in Britain. M. multidens 
is more characteristic of the lower part of the zone where 
Nemagraptus is rarely found and C. peltifer ranges higher. The 
Eastonian embraces approximately the lower two zones of the 
Caradocian, the zone of Climacograptus veils oni having not yet 
been established definitely. Dicranograptus clingani is apparently 
absent from beds, the fauna of which otherwise corresponds 
fairly well to that British zone. The Bolindian corresponds to 
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the zone of Pleurograptiis linearis and to the Ashgillian of 
Britain; the reason for placing Pleurograptns beds in the 
Bolindian has been already explained. The highest part of the 
series is imperfectly known, as most of the area comprising it 
is sparingly fossiliferous; Dicellograptus anceps has not been 
found. 

VIII. Details of Distribution and Horizons. 

(a) The Gisbornian. —Both the stratigraphy and palaeontology 
show conclusively that the Gisbornian is the lowest series in the 
Upper Ordovician. Ba67 is on the flanks of the Mount William 
anticlinorium; on this line, further to the north, Heathcotian 
and Lower Ordovician rocks outcrop (45)* 

The fauna of Ba67 is one of those transition faunas which 
present some difficulty as to whether they should be placed in 
the Upper or Lower Ordovician. Tetragrapius, whose presence 
is generally taken to indicate Lower Ordovician beds, occurs 
sparingly at Ba67. The forms, over-specialized and monotypic, 
are obviously the last expression of that genus, and cannot be 
mistaken for Tetragrapius quadribrachiatus , which occurs in the 
Darriwil. 

The faunal list shows that the Upper Ordovician element is 
slightly better developed than the Lower Ordovician. 

Darriwil (16) Gisbornian 


Didymograptus cuspidatus 

D1 

X 

lowest 

D. caducctjs 

c 

r 

D. ovatus 

r 

r 

D. forcipiformis .. 

X 


D. nodusus 

cc 

_ 

Tetragraptus clarkefieldi (MSS.) 


X 

T. quadribrachiatus 

X 


T. cf. tabidus 

_ 

X 

Phyllograptus nobilis 

X 


Brachiograptus etaformis .. 

X 

* _ 

Atopograptus woodwardi .. 

X 


Trigonograptus gen. 

? 

’ _ 

Diplograptus euglyphus et var. 

X 

X 

D. coelatus 

X 

? 

D. teretiusculus 

X 

.. X 

Climacograptus riddellensis 

X 

X 

C. antiquus et var. 

p 

X 

Cryptograptus tricornis 

X 

X 

Glossograptus hincksii 

X 

X 

Retiograptus speciosus 

— 

X 

x — forms present; c = common; cc = 

very common; 

r = rare; — = 

absent. 


Since a transition fauna is evidence of a normal succession 
and an arbitrary boundary must be drawn to separate the Upper 
from the Lower Ordovician, the fauna of Ba67 appears to us 
most suitable to occupy the basal position of the Upper 
Ordovician. 
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The upper bed of locality Ba67 marks the incoming of the 
Dicranograptidae in an association otherwise the same as the 
lower bed. In the same synclinorium, but stratigraphically 
higher, beds with N emagraptus and C. bicornis outcrop near the 
head of Evans' Creek. The association at Ba61 is essentially 
the same, and the fauna has much in common with the upper 
bed at Ba67. 

A little to the east of Ba67 beds outcrop which contain Clinia- 
cograptus peltifer and Diplograptus ( Mesograptus ) multidens, 
in which only one specimen of Nemagraptus was found. Ba64 
contains a similar fauna, in which several Didymograpti have 
been recorded, indicating the upper limit of this characteristic 
Lower Ordovician genus. The zones of Glyptograptus tere- 
tiusculus, Nemagraptus gracilis , and Climacograptus peltifer , of 
the British succession, thus have their equivalents in the 
Gisbornian. 

(b) The Eastonian. —On the whole, fossiliferous beds of the 
Eastonian are poorly developed in this area as compared with 
the Mount Easton area and on Emu Creek to the west ol: 
Romsey. 

In the Clarkefield synclinorium, massive grits, which first 
appear in the middle of the Gisbornian, are strongly developed 
in the Eastonian, and show that conditions that favoured this 
phase of sedimentation were recurrent over an extended period. 
The mudstones and shales between these grit bands are badly 
shattered and slickensided so that there is difficulty in obtaining 
graptolites well enough preserved for accurate determination. 

Towards the centre of the Clarkefield synclinorium highly 
fossiliferous Eastonian beds occur near the Sunbury-Gisborne 
back road. The assemblage is similar to that at Emu Creek and 
parts of Mount Easton. The stratigraphical position of the 
beds is clear as on either flank of the synclinorium Gisbornian 
beds outcrop, as at Ba67, the head of Evans’ Creek, and at Ba64. 

Both at Emu Creek and at Mount Kaston(26), the upper beds 
of the Eastonian are characterized by abundant Dicranograpti 
together with forms that range into the lower Bolindian. East 
of the Clarkefield synclinorium, Eastonian beds outcrop in 
Asylum Gully and to the east of Ba61. 

The crowded development in some beds of the Orthograptid 
group has already been commented on. Such occur at the 
Rupertswood Siding, Emu, and Konagadcrrer Creeks, where 
they are beneath Eastonian Dicranograptus beds. 

The upper part of the Eastonian corresponds to the zone of 
Dicranograptus clingani in the British succession(9), although 
the zonal fossil has not yet been recorded in Australia. 


56 


D. E. Thomas and R. A. Koble: 


(c) Bolindian. 

1 he Bolindian beds, as one would expect, are best developed 
in that part of the area adjacent to the Silurian. So far we 
have only found in it one species of Dicranograplus (D. cf. 
furcatus) and even that form is restricted to the basal beds. 

Diplograptus quadrimucronatus et van. D. truncatus sp. et van, 
Climacograp t us tubulifcrus , and Dicellograptus elegans appear 
at the top of the Eastonian, where they occur in association with 
various Dicranograpti and range into’the Bolindian. 

Pie ur ograp his sp. characterizes the middle portion of the 
Bolindian, while a still higher assemblage is that of Retio- 
g rap tits pulcherrimus (K. and EL), Climac ograp tus (K .and EL), 
Lept ograp tits castoncusis, and Dicellograpti with narrow stipes. 
The T J l c u r ograp t us present differs from the British forms in the 
distance between the branches, which is much greater in our 
form. Forms such as Dicellograptus anceps and Dicellograptus 
complanatus , which are well developed in Great Britain, are rare 
here, but Diplograptus tamariscus and D. sinuatus , which in 
Britain are Lower Silurian, make their appearance in the upper 
beds of the Bolindian. Another form present, which in Britain 
is confined to the Silurian, is Diplog. ( Orthog .) iiisectiforinis. 
The varietal form (var. vagus) is, however, well developed in 
beds with Dicellograptus forchanimeri. 

.Typical Bolindian beds occur in this area near the junction 
of Column Gully and Jackson’s Creek, along Deep Creek, some 
distance upstream from Bulla, locality 11 on Emu Creek, along 
Konagaderrer Creek, and at locality 1 to the east of Ba61. 

IX. General Structure of the Bulla Sunbury Area. 

1 lie stratigraphical evidence and the zoning as determined 
enable the structure of the area to be elucidated broadly. Without 
the zoning it would be impossible to hazard a guess at the horizon 
of certain isolated areas whose stratigraphical position can thus 
be determined. 

It has been found impossible to mark in all the minor folds 
which modify the general structure or to show in detail the 
extent of the various series. Detailed work will, no doubt, 
amplify the map, but sufficient evidence has been gathered to 
indicate the main structural features of this area. 

lo the north-west is the southern continuation of the Mount 
William anticlinorium. On the Hanks of this, Gisbornian beds 
appear. -The Clarkefield synclinorium, with a development of 
Eastopian beds in the southern part of it at least, lies between 
this line and the Sunbury anticlinorium, which is shown bv the 
reappearance of the Gisbornian beds near Ba65. 
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-Beds exposed in Jackson’s Creek and Keilor on a projected line (S. 47° E.) from Organ Pipes to Keilor. 
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The next appearance of Gisbornian beds is in the Diggers 
Rest anticlinorium which passes through Ba61. Between these 
two anticlinal lines is the Sunbury synclinorium. Most of this 
area is covered by basalt, but at Ruperts wood and Asylum Gully 
Eastonian beds occur, while Bolindian outcrops at Loc. 11 on 
Emu Creek. 

Further to the east is the Bulla synclinorium, in which the 
Silurian beds make their appearance. It is in this synclinal 
area that the Bolindian beds are best developed. 

These structures have a N.N.E. to S.S.W. strike over most 
of the area, but both to the north and the south the trend line 
pursues a more meridional course. 

To work out the structure in detail, which is complicated by 
strike faulting and thrusting, would take a much longer time 
than we have been able to devote to it, and would involve what 
will ultimately have to be done, intensive collecting from areas 
which we have been compelled to treat only cursorily. 

X. Boundary of Upper Ordovician and Silurian. 

The Silurian-Ordovician contact west of the meridian of 
Keilor may be fixed within narrow limits, and it may be shown 
incidentally that the junction is conformable, that the beds between 
it and Keilor are not Melbournian but Keilorian. 

In five areas west of Keilor the Upper Ordovician and Silurian 
come into close relationship. Owing to imperfect exposures 
or the covering of basalt, the actual contact is not clearly seen, 
but the gap in each case is small, and one passes from thin- 
bedded Upper Ordovician into the massive green-coloured mud¬ 
stones and sandstones of Silurian age. The sections to be 
discussed are 1, the Jackson’s Creek section near Sydenham; 
2, near the mouth of Emu Creek; 3, Deep Creek, to the north 
of Wildwood; 4, Konagaderrer. 

1. Jackson’s Creek f near Sydenham (Figs. 3 and 4). 

Typical thin-bedded brown or blue mudstones and sandstones 
with Bolindian fossils, and dipping to the east, occur near the 
junction of Column Gully and Jackson’s Creek. These are 
continuous with blue mudstones, up to the present unfossiliferous. 
which outcrop further downstream. These dip at high angles 
to the east, become vertical and then dip to the west. Basalt 
then reaches creek level, but a small “ window ” exposes some 
beds similar in character to the fossiliferous Upper Ordovician 
further upstream. 

Before reaching the " Organ Pipes ” massive bedded green 
hackly shales, exhibiting nodular weathering, are exposed along 
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the north bank of the creek. Downstream from the “ Organ 
Pipes ” are soft sandstones (Loc. 8a) from which we obtained— 
Monograptus cf. concinnus Lapw. 

Diplograptus (Glyptograptus) tamariscus Nich. 

Diplograptus sinuatus Nich. 

Climacograptus sp. 

The beds were first thought to be Upper Ordovician in age, as 
the Glyptograpti present had been found only in association with 
Dicellograptus , although at the time this section could not be 
correlated with others from a lithological stand-point. On a 
subsequent visit we were fortunate enough to obtain two speci- 
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Text-fig. 4.—Jackson’s Creek, near Sydenham. 

mens of Monograptus which we have compared with M. con¬ 
cinnus. Approximately on the same line of strike, in a dark- 
green sandstone, we obtained the following forms:— 

Monograptus cf. fimbriatus (Nicholson). 

Diplograptus sp. 

D. (Glyptog.) tamariscus Nich. 

Climacograptus sp. 

Further to the east are the “ worm track ” beds of James(20), 
In them are several bands of graptolites among them being 
Monograptus cf. fimbriatus, a restricted Llandoverian form. 
Loc. 7 is in a small washout on the downstream side of the 
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lowest conglomerate [Cl of James(20)] on Jackson’s Creek. 
The only form obtained was Monograptus sedgwicki, and at the 
mouth of the washout James records Keilorites. 

Loc. 6 is probably the one recorded by James with Mono¬ 
graptus sp. and Keilorites. From this bed we have been able 
to identify, in addition— 

Monograptus turriculatus (Barrande). 

M. marri (common) Perner. 

M. cf. crispus Lapw. 

Diplograptus sp. 

Keilorites sp. 

In the small washout downstream from these beds is Loc. 5, 
a richly fossiliferous bed which yielded the following forms :— 

M. jaculum (Lapworth). 

M. priodon (Broun). 

M. marri Perner. 

M. cf. sedgwicki (Portlock).- 

At the mouth of this washout gill plumes of Keilorites were 
found at Loc. 6a. 

Further downstream are two small conglomerate bands 
between which Harris ( verb, cit.) obtained Monograptus sp. 

2. Near the Mouth of Emu Creek (Fig. 5). 

On Emu Creek, about ^ mile above its junction with Deep 
Creek, indurated thin-bedded blue shales occur, almost certainly 
Upper Ordovician, as they are apparently a continuation of the 
series which still further to the west yielded Upper Ordovician 
graptolites. These rocks strike N. 25°-30° E. 

At the next exposure, a few chains downstream, a distinct 
lithological change is noted. The rocks are more massively 
bedded, and have the characteristic green colour of the typical 
Silurian beds. Along the meander further downstream are 
massive soft brown sandstones, while succeeding these are beds 
similar to those already described along Jackson’s Creek. These 
beds have every appearance of relationship with rocks of Silurian 
age in other parts of the area, and although no fossils were 
obtained, it is very probable that intensive search, difficult in 
such an extensive exposure, would reveal the presence of 
M onograptus. 

This cliff section shows faulting and minor folding which may 
correspond with the slight “ roll ” detected in the Jackson’s Creek 
section. 

Apart from these minor contortions, the dip of all the beds is 
easterly at a high angle, and the strike in both systems is 

N. 25°-30° 
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Further to the south, but at a higher horizon, fossils are to 
be obtained at Loc. Ba60. From this locality, Chapman(8) has 
identified:— 

Lindstroemia conspicua Chapman. 

Heliolites sp. 

Crinoidea. 

Keilorites cf. crassituba (Chapman). 

Ceramporella sp. 

? Orthis sp. 

cf. Edmondia perobliqua Chapman, 
cf. Pleurotomaria. 

Murchisonia sp. 


) Basalt 
Sob basaltic sands 


Tertiary Silurfan 

^ Scale of Chains 


ES3I UpperOrdovician 


Text-fig. 5.—Sketch Map of Area near Wildwood. 

Concerning these, he remarks: “ The collective evidence of the 
suite of fossils from the Geological Survey locality Ba60 is in 
favour of a Melbournian age for these fossiliferous sandstones. 
This conclusion is supported by the presence of such typically 
older Silurian forms as Lindstroemia conspicua, Heliolites 
nicgastomum, Keilorites cf. crassituba, and cf. Edmondia 
perobliqua. The polyzoan Ceramporella introduces an Ordo¬ 
vician element into the facies, but the balance of the evidence is 
in favour of its Melbournian age." 

From the graptolite evidence of the area further south, it 
appears that these shelly fossils are beneath the rocks typically 
developed at Melbourne, and in all probability belong somewhere 
near the top of the Keilorian as proposed by us. 
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3. Deep Creek to the North of Wildwood (Fig. 5). 

About a mile upstream from the bridge at Wildwood good 
exposures are seen along Deep Creek and some 'of its tributaries. 

The beds at Lo-c. 16 are the usual thin-bedded blue mudstones 
and interbedded thin sandstones. The beds have typical Bolindian 
fossils. On the opposite side of Deep Creek the beds have lost 
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Text-fig. 6. —Sketch Map of Area near Konagaderrer. 

their thin-bedded character, the sandstones have developed a 
green colour, but the intervening shales are still blue, but are 
indurated. 

On the same side of Deep Creek as Loc. 16 are black, almost 
cherty beds, in which indistinct graptolites can be seen. These 
are small forms totally distinct from those of the nearest Upper 
Ordovician localities. 
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Still further downstream the beds have the typical Silurian 
aspect—massive green-coloured sandstones and mudstones, the 
latter being full of what may be called, for lack of a better name, 
“ worm tracks.” 

On the south-west side of the next meander downstream can 
be seen the soft sandstones already noted in the Jackson’s Creek 
and Deep Creek sections. As in those sections, the dips and 
strike of the two systems are similar, but the strike is more 
easterly than in the Emu Creek section. 

4. Konagaderrer (Figs. 6 and 7). 

The next bridge upstream along Deep Creek from Wildwood 
is Konagaderrer, and in this area two traverses give sections from 



Text-fig. 7.— Sketch Map of Area near mouth of Konagaderrer Creek. 


the Upper Ordovician to the Silurian. One (a) is below the 
bridge, while the other ( b ) is a few miles to the north near the 
junction of Konagaderrer Creek and Deep Creek. 

00 Upstream from the Survey Locality F4 are thin-bedded 
typical Upper Ordovician rocks, which show numerous contor¬ 
tions merely local in their effect. Near the second large meander 
below the bridge the sudden lithological change takes place. 
Occasional graptolites may be found within 2 chains of the 
change at Loc. 27 in the thin-bedded series, cf. Plcurograptus sp. 
and Diplograptus prove their Upper Ordovician age. 

3570.—2 
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The succeeding thick-bedded green nodular shales and sand¬ 
stones have, on the limited search given to them, yielded no 
fossils apart from the usual “ worm tracks.” 

The lithological break takes place suddenly, and the section 
does not show a transition as seems to be the case north of 
Wildwood. The gentle minor folding of the Silurian is in direct 
contrast to the crumpling of the Upper Ordovician, but near the 
contact dips and strikes are similar. 

(b) Along Konagaderrer Creek sparingly fossiliferous Upper 
Ordovician beds outcrop, exhibiting all the characteristics of such 
beds further to the south. These extend to the flat near the 
mouth of the creek. Near the junction of the creeks typical 
Silurian beds occur, the typical greenish brown nodular mud¬ 
stone and brown sandstone of the Silurian. These beds are 
separated by a gap of about 4 chains from the typical Upper 
Ordovician beds. Although the Silurian beds nearest to the 
Upper Ordovician dip to the east, the creek sections, both north 
and south of this, point to the fact that the dip observed is on 
one of the minor folds. No trace of the Conglomerate indi¬ 
cated on the Quarter Sheet was found. The Konagaderrer 
area, like the Wildwood section, would repay intensive field 
work. 

XI, General Remarks on Ordovician-Silurian 
Boundary, West of Melbourne. 

The actual line of contact cannot be definitely placed at any 
of these localities, but can be fixed within a chain or two. The 
lithological change takes place suddenly, although when ex¬ 
amined in detail, as at Wildwood, there is a progressive change 
which becomes apparent within the limits specified. Apart from 
this lithological change, there is no evidence of an unconformity. 
Moreover, the dips and strikes in any one of the sections 
described are the same for both the Upper Ordovician and 
Silurian as at Jackson’s Creek, where it is N.-S., on Emu Creek 
N. 25°-30° E., north of Wildwood, still further to the east (up 
to 40° E.) and near Konagaderrer, approximately meridional. 

The more crumpled nature of the Upper Ordovician is in 
direct contrast to the more gently folded nature of the Silurian. 
Minor folding is present in both systems, but is never as intense 
in the Silurian as in the Upper Ordovician. This may be due 
to the lithological difference in the two systems, the essentially 
thin-bedded, soft mudstone of the one being more plastic than 
the massively-bedded sandstone and mudstone of the other. 

All the sections indicate that there is no noticeable break 
between the two systems, and that no period of intense folding 
uplift or denudation preceded the deposition of the Silurian 
beds. There may be a slight break or disconformity, but the 
two systems in these sections are to all appearances conformable. 
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XII. Previous Work on the Relationship of the 
Ordovician and Silurian in Victoria, and 
Comparisons with other Areas of the State. 

Selwyn(36), in 1866, maintained that the differences in the 
lithological character, physical structure, and degree of folding 
between these two rock systems were best explained by their 
unconformable relationships. 

Murray(31) states that the unconformity of Selwyn referred 
to the lithological character of the rocks “ as the precise lines 
of junction of the two groups have not been as nearly ascer¬ 
tained as to enable it to be stated that they are stratigraphically 
unconformable.” 

Since these general statements were made several workers 
have studied the problem in the Heathcote, Lancefield, Wood’s 
Point, Aberfeldy. South Gippsland, Mount Wellington, Howqua, 
Tabberaberra, and Wombat Creek areas. 

The Heathcote range and the areas along this meridional line 
have been studied by Lidgey(27). He was unable to find the 
actual contact of the two rock groups, but states that the con¬ 
glomerates of the Silurian rocks of the Mount Ida Range con¬ 
tain pebbles of the metamorphic and Lower Ordovician (?) rocks 
of this area, thus indicating an erosional break in pre-Silurian 
times. No Upper Ordovician rocks are known to occur in this 
area. Further to the south it has been shown in the earliest 
part of this paper that the Upper and Lower Ordovician are 
conformable. 

Gregory(13) is of the same opinion, and shows that the 
Silurian of the Mount Ida Range contains material derived from 
the Heathcotian diabases. “ These facts clearly show that the 
Silurian is later than the Heathcotian Series, and is resting un- 
con formally upon it.” 

Skeats(38) expressed the view that the Heathcotian ridge 
near Heathcote was a land area in Middle and Upper Ordovician 
times, and that the Silurian rocks were laid down unconformably 
on the older rocks. The same author, describing the Lancefield- 
Romsey area, states that the abundance of conglomerates along 
the western outcrop of the Silurian rocks, the presence of pebbles 
in these lithologically similar to the older rocks of the district, 
the difference of strike of the series, show that the systems are 
unconformable, and that the westerly portion of the Silurian sea 
banked against an elevated land area consisting of Ordovician 
and Heathcotian rocks. Recent work in this area, however, is 
at variance with these views. 

Along this belt it is seen that the actual contact of the Ordo¬ 
vician and Silurian has not been observed, and the only evidence 
that can be seriously considered is the presence of pebbles of 
the older rocks in the Silurian conglomerates. 
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The other worker on the problem in the central part of the 
State was James (20) who marked the western conglomerate on 
Jackson's Creek as the base of the Silurian. Silurian beds have 
been shown to occur beneath this, so that the conclusions drawn 
from the presence of the conglomerates do not carry any weight. 

The other areas where the relationship has been studied are 
in Gippsland. The Wood's Point and Aberfeldy areas are the 
most important in this respect. Whitelaw(45), apart from a 
small area in the south-west of the area mapped, shows that 
the typical pink and green shales of the Lower Silurian rest on 
the black slates of the Ordovician. There is thus a lithological 
break but, apart from the one corner cited, there is no strati- 
graphical break. 

Further to the south, Baragwanath(3) states: ‘‘There is no 
unconformity so far as was observed at the junction of the two 
formations, and no conglomerate is found at the base of the 
Mount Useful beds, though quartzites and sandstones pre¬ 
dominate at this horizon in contrast to schists and phyllites which 
make up the bulk of the formation. The distinction between 
the Upper Ordovician and the Mount Useful beds is essentially 
lithological dark graptolite-bearing slates in the one case and 
highly-coloured schists and phyllites on the other.” 

Keble and Harris(26) publish a sketch plan of the Upper 
Ordovician and Silurian areas at Mount Easton showing the 
contact, but do not comment on it. 

In South Gippsland, both Upper Ordovician and Silurian rocks 
have been mapped by Ferguson on the parish plans of Doom- 
burrim, Wonga Wonga, Wonga Wonga South, Waratah, and 
Tarwin South, published by the Geological Survey. No actual 
contacts were observed, the boundary being sketched in between 
known areas of Upper Ordovician and Silurian. 

In the next belt to the east work has been done chiefly by 
Teale(43). On the Ilowqua area where cherts and graptolites 
were first found by Howitt, Tcalc found no outcrop of Silurian 
rocks. in the Mount Wellington area(44), however, he was 
able to observe the contact. His remarks, as they compare with 
conditions in some Bolindian areas, are quoted at length: “ The 
actual contact between the Ordovician black slates and the 
Silurian can be seen at several outcrops. In all these instances 
conformity and similarity of dip are shown, but the horizontal 
extent of the exposures is limited, and when the general boun¬ 
daries of the contiguous formations are traced, the evidence of 
an unconformity is more marked. The lithological break is a 
sharp one in every case, and the graptolites are abundant in the 
slates to the junction when they stop suddenly.” Here again 
the rocks appear to be structurally conformable and, in the 
absence of detailed knowledge of the horizons of the beds at 
their contact, one cannot state whether a disconformity exists. 
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The most easterly localities where the two rock groups have 
been studied are at Tabberabbera and Wombat Creek. The 
former area has been described by Professor Skeats(40), who 
states that the Silurian rocks consist of limestone, conglomerates, 
grits, and olive shales, and are of Yeringian age (i.e., Upper 
Silurian). From a study of the contacts the author states that 
the relationship is not a normal one, and that faulting is present. 
Thus no conclusion can be reached as to the relationship of the 
two rock groups. 

Ferguson(12) states that at Wombat Creek the Upper Silurian 
series rests unconformably on the Upper Ordovician beds, and 
that the junction can be seen in the field. While on the Wombat 
Creek the Silurian rests on Upper Ordovician, at the Gibbo 
Creek the lower beds are of Lower Ordovician age. Much more 
work is necessary in this area, but there is stronger evidence of 
an unconformity here than in any other part of the State. The 
whole area, judging from the physiography, is one affected by 
considerable crustal movements. 

An unconformity of a similar nature appears to occur in New 
South Wales, where Woolnough(47) shows the Silurian beds 
resting unconformably on the Upper Ordovician strata. 

Keble found at Langwarrin in a Silurian conglomerate inter- 
bedded with shales with Keilorites, slate pebbles containing 
Cliniacograptus, suggesting a Bolindian age for the contributing 
slates. The conglomerate is not basal, and the Silurian- 
Ordovician contact is masked by Tertiary sands ; there is pre¬ 
sumably about half a mile between the contact and the con¬ 
glomerate. 

Summarizing the evidence, the only record of an unconformity 
is that at Wombat Creek; in the other cases it is hypothetical. 
In the area with which we are dealing, the evidence points to the 
conformability of the two formations, and excludes the possi¬ 
bility of a general diastrophic period intervening between them. 
There is evidence, however, of warping movements in eastern 
Victoria and in New South Wales. 

XIII. Ordovician-Silurian Boundary and Associated 

Anomalies. 

Working eastwards from the Bolindian, a lithological change 
at once becomes evident, and we pass on to typically green, rela¬ 
tively massively-bedded sediments crowded with worm tracks. 
In soft sandstones, on Jackson's Creek, we find Silurian grap- 
tolites, among them being Monograptus cf. concinnus, and M. cf. 
fimbriatus, associated with forms that are common to the upper 
beds of the Ordovician and lower beds of the Silurian; these 
are followed by beds that are progressively higher in the Silurian, 
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all characterized with abundant worm casts. It is apparent, then, 
that the massive-bedded green worm track beds are low in the 
Silurian, and we have used them as a bench-mark to separate the 
Ordovician from the Silurian. We find in sections further north 
the same green beds marking the same lithological change, and 
know that in its northward extension, it demarcates the exten¬ 
sive area of Ordovician sediments of Western Victoria from the 
equally extensive Silurian of Central Victoria. 

The early geologists responsible for the Quarter Sheets noted 
the lithological change and marked the Ordovician-Silurian boun¬ 
dary relative to it. With a conformable junction we would 
expect in the fossils of the succeeding Silurian, a faunal equi¬ 
valent to the British Llandovery, as we know it. We have 
already pointed out that the Llandovery as a series was erected 
by Murchison in 186/(30), after McCoy had identified the 
fossils from the areas represented by the several Quarter Sheets, 
and it is interesting to conjecture where he would have placed 
them had he seen them. As a matter of fact, fossils from these 
beds are sparingly represented and poorly preserved; the critical 
forms are graptolites, few of which were available to McCoy. 
Partly on McCoy’s identifications from the Silurian of Central 
Victoria, and particularly on those from the Melbourne area, 
Gregory(13) divided the Silurian into two series, a lower one, 
the Melbournian, and an upper one, the Yeringian. We propose 
to show that, stratigraphically, the Melbournian is in a syn- 
clinorium in respect to other Silurian beds which must neces¬ 
sarily be older, and as constituted faunally, is the equivalent of 
the Ludlow Series in the upper part of the Silurian of Britain. 
The characteristic faunal assemblage of the beds that conform¬ 
ably succeed the Upper Ordovician has not hitherto been re¬ 
cognized in Victoria, and is the equivalent of the Llandovery of 
Britain. 

To establish this, it will be necessary to review the strati- 
graphical and palaeontological work done on the Silurian, par¬ 
ticularly that in and near Melbourne, and examine the premises 
on which the Melbournian and Yeringian were founded. 

XIV. Stratigraphy of the Silurian in and near 

Melbourne. 

Several attempts have been made to show the stratigraphical 
relations of the Silurian. The earliest was that of Selwyn(34) 
in 1852. He made a chained and levelled section from 1^ miles 
W. 15 S. of Kinlochue Inn, Sydney-road, Parish of Mickleham, 
to Mount Corhanwarabul, near Mount Dandenong, and showed 
that “ the lowest (oldest) bed is exposed in an anticlinal axis 
west of Diamond Creek, and the highest (youngest) beds occur 
immediately east of the Yarra and west of the Plenty River. 
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In 1854(34) he made a shorter section from Hawthorn to 
Flagstaff Hill, Melbourne, in which he showed the lowest Silurian 
beds in an anticline which centres approximately in the Rich¬ 
mond flat (Burnley) and the highest beds at Flagstaff Hill. 

In 1866(36) he stated that " Melbourne stands on rocks con¬ 
sisting of soft yellowish and brown sandstones and shaly ‘ mud¬ 
stones/ with bands of blue or grey shale and hard fine-grained 
dark-blue rock, having many of the lithological characters of the 
‘ Ludlow Rocks ’ of Siluria,” 

In 1902 Gregory (13) commented on the structure of the 
Silurian rocks of Victoria, particularly those in and around 
Melbourne. He shows in a section the “ Silurian rocks bent 
into two main anticlinal^ ” (pi. xxv., fig. 5 (not 6)). Along 
the eastern side of Melbourne is an extremely contorted zone, 
which is especially well shown in the cutting by the Yarra at 
the Johnston-street bridge and near Heidelberg. East of this 
Melbourne fracture zone the beds have a regular dip to the 
west. This slope is part of a great anticlinal, of which the axis 
passes through Warrandyte. Along this anticlinal axis is another 
line of contortions and faults, along which occurs a series of 
auriferous quartz reefs. The eastern leg of the anticlinal is 
much steeper than the western; and beyond it we come to the 
great synclinal which passes through Lilydale and Yering. We 
will therefore call it the Lilydale synclinal.” . . . He states 

further, “ that there is no evidence of the superposition of the 
Silurian on the Ordovician.” . . . “In the neighbourhood 

of Melbourne the rocks of the Silurian and Ordovician systems 
are not, so far as I know, exposed in actual contact; for the 
junction is covered by the basalt sheets. Yet it is possible that 
the Melbournian rocks rest unconformably on the Upper 
Ordovician.” 

In 1910 Jutson(23) made sections (1) north of Kangaroo 
Ground (A*B), (2) from Burts Hill to Warrandyte, and from 
thence to Templestowe (CDE), and (3) coinciding approxi¬ 
mately with the railway from Box Hill to Croydon (FGH). He 
designated the anticlines and synclines by local names, and his 
Templestowe anticline is that referred to by Selwyn in 1852 as 
exposing the lowest beds. His section AB is somewhat north 
of Selwyn’s section, but it shows with Selwyn’s section that the 
lowest beds are on the Templestowe anticline. Section CDE in 
its eastern extension from Warrandyte approximates to Selwyn’s 
line, but its western extension from Warrandyte is diagonally 
across the axial strikes. As such it shows the lowest beds on 
the Warrandyte anticlinorium and the youngest beds in the 
Bulleen syncline, which is apparently the syncline shown by 
Selwyn (1852), about 18 furlongs east of his main (Temple¬ 
stowe) anticline. Had Jut son continued his section line west- 
north-west in the same direction as its eastern extension (i.e., 
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approximately at right angles to the axial strike) it would show 
that the lowest beds are on the Templestowe anticline, and agree 
with Selwyn’s section. Jutson also shows (pi. xcii.) a more 
detailed section of the minor folds on the Warrandyte anti- 
clinorium, which he states are fractured. In his section (pi. 
xcii., AB) he shows that the beds continue throughout the minor 
folding of the anticline, and that faulting has been on an in¬ 
significant scale. In other words* it would appear that the beds 
repeat on the eastern and western limbs of the anticlinorium. 
Jut son’s section (FGH) is somewhat south of the previous 
section and in relation to it introduces the factor of pitch; the 
lowest bed in this section is on the Blackburn anticline. 

Jutson’s work shows that anticlines and synclines in some 
instances die out, and the lowest beds may be on adjoining folds 
on sections some distance apart. It also shows what an im¬ 
portant factor pitch is in working out the stratigraphical 
succession. 

Junner(22) in 1913 mapped the anticlines and synclines of 
the Diamond Creek area and, eliminating the effect of faulting 
and pitch, a section across his map appears to show that the 
lowest beds are in the Templestowe anticline, thus confirming 
Selwyn’s section. 

James (20) in 1920 examined an area between Sydenham and 
Bulla, and observing a prevalence of easterly dips not in 
accordance with his ideas of the structure, suggested overfolding 
to the west, but failed to produce evidence of this. He sug¬ 
gests that the western face of a conglomerate on Jackson’s 
Creek, slightly more than \\ miles west of the Maribyrnong 
River, is the boundary between the Ordovician and Silurian. 

In 1930 Nicholls(32) made a section from East Burwood to 
Collingwood, or from a little west of the Blackburn anticline 
through the Templestowe anticline to a syncline immediately 
west of what she designates the Stud ley Park anticline. This 
syncline is probably the southern extension of one of a series 
of close folds noted by Selwyn in 1852, in which he places his 
highest beds. Nicholls shows in her section a break in the 
vicinity of Studley Park, and also gives a more detailed section 
(Fig. 1) of the beds from Johnston-street Bridge to Dight’s 
Falls, which shows some degree of faulting in its total effect, 
probably a reversed fault hading west. Her comments lead 
one to think that the cumulative displacement of the reversed 
faults is small, and would not affect the stratigraphical and 
palaeontological succession to any extent. 

If the pitches of the Blackburn anticline between Nicholls’ 
section and Jutson’s FGH section could be ascertained the 
former could be regarded as a western continuation of the latter. 
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The lowest beds appear to be on the anticline immediately west 
of the Templestowe anticline. The section to the west of this 
comprises a number of relatively close folds which cause the 
same beds to repeat at frequent and regular intervals. 

Summarizing all this stratigraphical work, Selwyn’s section 
in 1852 is the only continuous section through the whole of the 
Silurian beds in the Melbourne district, and it was made when 
exposures were far less frequent than they are now. Jutson, 
Junner, and Nicholls have made sections that would have given 
an accurate presentation of the stratigraphical relations had 
their efforts been co-ordinated, but up to the present this has 
not been attempted. The outstanding fact is that all the work 
done subsequent to Selwyn’s pioneer effort substantiates either 
directly or indirectly his placing of the lowest beds in the 
Templestowe anticline. 

Furthermore, Jutson’s and Nicholls’ work appears to show 
that the axis of the Warrandyte anticline and the beds in the 
vicinity of Melbourne are closely folded, facts which Gregory 
emphasized and our own observations confirm. We have also 
observed that the same beds recur at frequent intervals indi¬ 
cating that faulting is comparatively insignificant. 


XV. Basis of Palaeontological Subdivisions. 

1 he first attempt to subdivide the Silurian on a palaeonto¬ 
logical basis was that of Sir Frederick McCoy from collections 
of shelly forms and graptolites made by the Geological Survey 
from 1856 onwards(28). He correlated them with British sub¬ 
divisions, and in our introductory remarks we have shown the 
limitations of contemporary knowledge of the Silurian in Britain. 

McCoy’s subdivision is to be inferred from the Quarter Sheets 
and also the Prodromus of the Palaeontology of Victoria(28), 
published at intervals from 1874 to 1882. In 1867 Murchison(30) 
had already included the May Hill sandstones and the lower 
Pentamerus sandstones near Llandovery in the Llandovery, but 
throughout the Prodromus, McCoy used his and Murchison’s 
faunal subdivision of 1852. His reason for adopting the older 
subdivision was doubtless due to the fact that when the first 
Quarter Sheets were published, circa 1856, the accepted sub¬ 
division was that of 1852. In the Prodromus it was intended 
to give a detailed description of the fossils collected while the 
Quarter Sheets were being surveyed. The Prodromus did not 
appear until some twenty years later, and it would have led to 
confusion to adopt Murchison’s revised subdivisions of 1867, 
particularly as the 1852 subdivision was inherently accurate, if 
not complete. 
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The subdivision used by McCoy is, in descending order— 



Ludlow 

Wenlock 


May Hill Sandstone) 

Bala | “Lower Silurian” (=U. Ordovician). 

Llandeuo I 

Throughout the years covering the collections a development 
of his ideas is noticeable in that he displays a progressive ten¬ 
dency to place previously examined faunal assemblages higher. 
The only Silurian graptolite described was Rctiolitcs australis 
(Stomatograptus) from Ba56 and 57 (Q.S. 1 N.W.) north-west 
of Keilor, to which he ascribed a Wenlock age. As we are 
here concerned with the shelly fauna only in so far as it affoided 
him the means of determining the age of the beds at certain 
localities, it will suffice to refer to those beds by their locality 
names. Taking them as they appeared in the Prodromus, in 
1874 he placed two starfish from Moonee Ponds and Kilmore 
into Upper Silurian and Silurian respectively. In 1876 he 
referred Broadhurst’s Creek, east of Kilmore (Bbl8, Q.S. 4 
S.W.) to the Wenlock, and Yering probably to the May Hill 
Sandstone. At this period he relegated the Moonee Ponds beds 
to May Hill Sandstones. In 1877 he referred to Yering as 
Wenlock, Mt. Disappointment (Bbl7, Q.S. 3 N.E.) as May 
Hill Sandstone, Bh 22 (Q.S. 4 S.W.) near Kilmore (N.E.) as 
Wenlock, Bbl5 (Q.S. 3 S.E.), Section 44, Parish of Wallan, as 
May Hill Sandstone, and Section 12, Parish of Yering as “May 
Hill Sandstones (base of Upper Silurian).” In 1879 he referred 
flags at Mt. Matlock, beds 4 miles above Starvation Creek and 
Russell’s Creek. Gippsland, simply to the Upper Silurian. Bbl5 
(O.S. 3 S.E.) he referred to “ May Hill Sandstone of Wenlock 
Age,” and likewise beds at Royal Park and near Kilmore 
(Bb20, Q.S. 4 S.W.). Orthoccras bullatmn (Sow.) in cutting 
at Johnston-street, Collingwood, he relegated to the Ludlow. 
Bbi8 (O.S. 4 S.W.) at Broadhurst’s Creek he still regarded as 
Wenlock. McMahon’s Creek, Upper Yarra and Reefton, War- 
burton, were placed in the Wenlock. 

There is little doubt that McCoy regarded the May Hill Sand¬ 
stones as either forming an integral part of the Wenlock or the 
transitional beds ushering in the Wenlock, a faunal distinction 
that implied no stratigraphical break, and held that the Wenlock, 
together with the Ludlow, comprised the Silurian. From this 
stand-point all the collections except one were relegated to the 
Wenlock or the middle part of what we now refer to as the 
Silurian. The one outstanding exception is the collection from 
Johnston-street, Collingwood, which he ascribes to the Upper 
Ludlow. 

In 1902, Gregory(13) stressed the importance of a palaeon¬ 
tological basis for the correlation of his suggested stratigraphical 
succession, but pointed out the difficulties and insufficiency of 
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the evidence. Nevertheless, on the identifications of McCoy, 
Etheridge, and others, he states that “ there seems to be evidence 
of two main subdivisions; the first we may call the Melbourne 
series or Melbournian; many fossils have been obtained from 
it at Moonee Ponds and at the Yarra Improvement Works; 
and it can be traced north-westward from Melbourne through 
Keilor, East Kilmore, and Heathcote. . . . The second series 

we may call the Yeringian, after Yering, north of Lilydale, where 
the beds have yielded a small brachiopod fauna. . . . We 

should expect this horizon also to appear in the syncline to the 
west of the Warrandyte anticlinal, but so far I know no definite 
palaeontological evidence of its occurrence there.” He gives 
lists of fossils from the Melbournian and Yeringian, most of 
which McCoy ascribes to the Wenloclc and May Hill Sandstones. 
From the point of view of this paper the significant species 
quoted are Retiolitcs australis (Stomatograptus) , which McCoy 
relegated to the Wenlock and Orthoceras biillatuin (Sow.), which 
he regarded as Ludlow; Gregory places both species in the 
Melbournian. In the summary of his conclusions he states that 
the Melbournian is the lower and the Yeringian the higher. 

In 1913 Chapman contributed a paper(4) in which he adopted 
Gregory’s divisional nomenclature in the same order, i.e., he 
places the Yeringian above the Melbournian. The general facies 
of the Yeringian he regards as that of the Wenlock Limestone 
and Lower Ludlow shales (p. 211). Many localities which 
McCoy referred to May Hill Sandstones or Wenlock, Chapman 
considers Melbournian, but he agrees with McCoy in placing 
the Retiolitcs australis (Stomatograptus) beds as Wenlock (i.e., 
Yeringian). He points out that the Yeringian facies pre¬ 
dominates throughout the shales and mudstones of the Upper 
Yarra, and is not narrowed down to the Lilydale synclinal. 
Commenting on Jutson’s placing of the oldest beds in the area 
examined by him on the Warrandyte anticline, he points out 
that the fossils from Warrandyte show “ a curious mixture of 
faunal stages (Woolhope Limestone, Valentian, and Wen- 
lockian) similar to that which is met with in the Melbournian 
of South Yarra, where Wenlock species are commingled with 
Llandovery” (p. 209). He accepts Jutson’s passage beds(24) 
between the Whittlesea anticline and Merriang syncline; this 
contribution will be reviewed later. In this paper Chapman 
erected a new subdivision which he called the lanjilian, and 
placed it above the Yeringian. The Tanjilian comprises the 
Panenka shales of Mt. Matlock, Reefton near Warburton, and 
the Panenka beds of the Jordan River series, which “ lie on the 
Walhalla Syncline and abut on Upper Ordovician graptolite 
beds.” He’ does not regard these as older than Upper Ludlow*. 
He appends a valuable list of all the Silurian fossils identified 
from Victoria relegated to the Melbournian, Yeringian, and 
Tanjilian, or some of them. 
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The contribution(24) by Jutson, referred to above, was made 
in 1908 on the Silurian rocks of the Whittlesea area. This area 
was mapped by the Geological Survey during the period from 
1857 to 1868, and shelly fossils were collected from the area 
(Bbl6 and Bbl7, Q.S. 3 N.E.) ; McCoy regarded the fossils 
from Bbl7 as indicating the May Hill Sandstones. Jutson 
found several other fossiliferous beds which enabled Chapman 
to give faunal lists. He mapped what he designated the Whittle¬ 
sea anticline and the Merriang syncline, and suggested the possi¬ 
bility of a fault occurring between them. Summarizing his con¬ 
clusions, he states that the Silurian rocks can be divided into the 
Melbournian series (coincident with the Whittlesea anticline) 
and the Yeringian series (in the Merriang syncline), such series 
being divided by probable passage beds containing a rich fauna. 

Using Jutson’s section (pi. iv.) as a basis, several interpreta¬ 
tions of it are permissible, depending on whether the fault is 
normal or reversed, and on the direction and degree of displace¬ 
ment. Considering the facts that we are acquainted with more 
than one fault on this section line apart from that postulated by 
Jutson, and that the section is not continuous, the strati graphical 
position of the passage beds yet remains to be proved. 

Commenting on the fossils from the Yarra Improvement 
Works (Alexandra-avenue), Chapman(5) says: “The majority 
of the fossils recorded from the Melbourne division of the Vic¬ 
torian Silurian point to the rocks in which they are found as 
being low in the series, a view already expressed by Professors 
McCoy and J. W. Gregot'y. The recent discovery by Mr. Spry 
of Ampyx supports this idea, for that genus is typically Ordo¬ 
vician, and found only sparingly in the Silurian. The grapto- 
lites and the Streptclasnia also tend to strengthen this 
conclusion. There is, however, a peculiar and marked ad¬ 
mixture of fossils which, elsewhere, are typical of the newer 
Silurian, as seen in the abundance of starfishes and brittle- 
stars, which in Great Britain occur in the Ludlow series; 
as well as in the striking abundance of the genus Palaeoneilo of 
the types almost peculiar to the Upper Silurian or Lower 
Devonian of North America. On the other hand, when com¬ 
pared with our Yeringian series, the fauna is not so consistently 
Wenlockian, but more decidedly of an older facies. 

In 1913 Junner(22) made an important discovery of grapto- 
lites in black pyritic slates from the Diamond Creek mine. 
T. S. Hall identified these as species of Climacograptns and 
Diplograptus which genera range in Victoria from the Lower 
Ordovician through the Upper Ordovician into the lower part 
of the Silurian (Llandovery). The bed occurs near the Temple- 
stowe anticline, which Selwyn regarded as exposing the lowest 
beds, and affords a striking commentary on the accuracy of his 
work. 
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In 1914, T. S. Hall(14) described Monograptus aplini and 
recorded M. turriculatus from Aplin’s section, Keilor. He 
remarked on the former’s affinities to M. exiguus and M. nodifer 
from zones 22 and 23 of the British succession, which being 
Tarannon, doubtless urged him to place M. aplini as a Mel¬ 
bournian species. 

In 1927, O. A. Jones (21) identified and figured several forms 
from Studley Park, and showed that they could be correlated 
with Ludlow forms. The Geological Survey has used local 
names for subdivisions of the Silurian in the Wood’s Point and 
Aberfeldy areas. It is our intention at some future date to 
correlate these with the graptolite zones of the areas. 


XVI. Accumulated Evidence in Conflict with 

Gregory’s Succession. 

The following discussion will be more intelligible if we con¬ 
sider the divisions in terms of the local nomenclature on the 
basis that McCoy was in agreement with Chapman that the 
association of shelly fossils from Yering, i.e., the Yeringian, 
“ has the general facies of the Wenlock Limestone,’ and is not 
older. The Melbournian then, according to Gregory and Chap¬ 
man, should represent a lower horizon, and be either low 
Wenlock or Llandovery. The validity of the Tanjilian has 
been questioned by Skeats(39), and we restrict ourselves to a 
discussion of the position of the Melbournian in regard to the 
Yeringian and the place occupied by each of them in the Silurian 
in the Melbourne area. 

We venture to suggest that the statements that the Mel¬ 
bournian is the older member of the series conflicts with— 

(a) the evidence of the palaeontology and stratigraphy of 

the Melbourne area—the type locality of the Mel¬ 
bournian ; 

(b) the palaeontology and stratigraphy of the area west of 

Melbourne; 

( c ) the palaeontology and stratigraphy of the area east of 

Melbourne. 

XVII. Palaeontology and Stratigraphy of the 

Melbourne Area. 

Nicholls’ work(32) in the vicinity of Melbourne and our own 
observations in the Melbourne area lead us to believe that the 
Melbournian from Studley Park to Moonee Ponds is closely 
folded, the same beds repeating at frequent intervals. Approxi¬ 
mately a thickness of 2,500 feet of beds is exposed between these 
places. 
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We record a number of graptolites from this area some of 
which have not hitherto been examined. 

1. Wellington-parade. Collected by A. E. Kitson and F. P. 

Spry— 

Monograptus cliimaera (Barr). 

M. melbournensis (MS.). 

M. cf. tumescens Wood. 

M. cf. nilssoni (Barr). 

2. Railway Cutting at the bottom of Spring-street. Collected 
by F. P. Spry— 

M. varians var. pumilus Wood. 

M. cf. vulgaris var. curtus E. and W. 

M. comis Wood. 

3. Temperance and General Buildings excavations, corner of 
Collins and Russell streets. Collected by L. Stach— 

M. colonus var. compactus Wood. 

M. cf. dubius (Suess). 

4. Alexandra-avenue (South Yarra and Yarra Improvement 
Works. Collected by F. P. Spry— 

M. bohemicus (Barr). 

5. Studley Park(21) — 

M. chimaera (Barr). 

M. roemeri (Barr). 

M. colonus (Barr). 

M. varians Wood. 

6. Coburg. Collected by W. Hanks— 

M. colonus var. compactus Wood. 

7. Merri Creek B4 Geological Survey— 

M. chimaera (Barr). 

Without exception these forms indicate a Ludlow age, and 
support McCoy's placing(28) of the shelly forms of the olive 
mudstones at Johnston-street, Collingwood, as Ludlow. It also 
supports O. A. Jones(21), who correlated the graptolites from 
Studley Park with the M. nilssoni zone of the Lower Ludlow 
of Britain. Chapman( 4) lists from the Melbournian Dendro- 
graptiis, Monograptus cf. concinniis, M . cf. cyphus , and M. cf. 
dubius, all from South Yarra. lie compared forms to M. concinnns 
and M. cyphus in 1910. These forms were collected by F. P. 
Spry, and are at the Rational Museum. We have closely 
examined the Spry collection, and can find no form comparable 
to M. concinnns nor M, cyphus; in fact, almost all the identi¬ 
fications given by us from Alexandra-avenue were made on 
forms from the Spry collection, and an examination of all the 
graptolites collected by Spry in the Melbourne area discloses the 
tact that without exception they are of Ludlow age. T. S. 
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Hall(15) made the comparison to M. dubius. We have not 
been able to examine this specimen, but point out that the identi¬ 
fication is consistent with a Ludlow age for the beds from which 
it was obtained. 

The graptolite evidence conclusively points to the Melbournian 
from the type locality being the equivalent of the Ludlow, and 
this is supported by McCoy’s identification of Orthoceras bullatum 
from Johnston-street, Collingwood, as a Ludlow form. This 
being so, the Melbournian is not low in the Silurian, and on 
correlative evidence is higher than the Yeringian assuming that 
to be Wenlockian. 

XVIII. Palaeontology and Stratigraphy of the Area 
West of Melbourne. 

That portion of the area west of Melbourne between Moonee 
Ponds and Keilor is masked by Tertiary Basalt. 

From Keilor, McCoy(28) records Retiolites australis ( Stoma- 
tograptus) , and relegates it to the Wenlock. With this Chapman 
agrees in that he refers it to the Yeringian. Chapman(4) also 
lists Cyrtograptus sp., Monograptus priodon, and M. riccar- 
tone nsis from Keilor, and assigns them to the Yeringian. We 
have examined these forms, and do not agree that Cyrtograptus 
is present. We agree, however, that the beds containing 
M. ric cart onensis may be Yeringian, but low in that series. 
T. S. Hall(14) listed M. turriculatus, and described M. aplini 
from Keilor, and regarded it as having close affinities to 
M. exiguus and M. nodifer, two forms restricted to zones 22 
and 23 of the Llandovery. Accepting Gregory’s subdivision of 
the Silurian, and assuming that the Melbournian would be 
generally equivalent to the Llandovery, he placed the M . aplini 
beds in the Melbournian. As Gregory based his subdivision on 
the shelly forms, and the Yeringian is an association of such, 
the ranges of which have yet to be determined, one cannot say 
that any given association of shelly fossils is either high or low 
in that series. Chapman(4) records Phacops crossleii as re¬ 
stricted to Keilor and Lilydale, the only record from Keilor 
other than graptolites. The bed or beds marking the base of 
the Yeringian have not yet been specified, nor is any section 
known, with the possible exception of Keilor, where one passes 
from Yeringian into a series either stratigraphicallv higher or 
lower. If some of the Keilor beds are basal Yeringian, the 
inconsistency, if such exists, between the shelly fossils and grap¬ 
tolites is small, for only British zones 24 and 25 are to be looked 
for between the M. aplini beds and the base of the Yeringian. 
Strangely enough, Gregory’s(13) opinion is that the Keilor beds 
are Melbournian (i.e., lower than Yeringian), an opinion based 
mainly on McCoy’s identifications, which impelled the latter to 
assign them to the Wenlock (i.e., Yeringian). 
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XIX. Palaeontology and Stratigraphy of the Area 
Bast of Melbourne. 

The general stratigraphy of the area east of Melbourne as 
adduced from the work done shows that Selwyn’s conclusion, 
that the oldest beds are exposed on what is now known as the 
Teniplestowe anticlinal and the youngest beds in what we may 
call the Melbourne synclinorum, is substantially correct. 

The outstanding palaeontological evidence is Junners dis¬ 
covery (22) of Cliiuacog rap tits and Diplograptus near the Tempte- 
stowe anticline. The generic identifications are sufficient to 
restrict the beds to the lower Silurian or possibly the Ordovician. 
Assuming that they are Silurian, they must be correlated with 
a series below the Wenlock (i.e., Yeringian), since either genus 
is known not to range as high as the Wenlock. In the British 
classification(9) they would be placed in the Llandovery. 

We have pointed out that the Melbournian, so called, exhibits 
a Ludlow facies, and since such occurs in the synclinorum to 
the west of the Teniplestowe anticline, we must look for the 
Yeringian on the western limb of that anticline. It would seem 
from rough measurements made by us that the Yeringian, if it 
is Wenlockian and is present, is represented by a relatively in¬ 
significant thickness of beds. 


XX. Revised Subdivision of the Silurian Proposed. 

From what has been stated, it is obvious that the basal beds 
of the Silurian which have been shown to rest conformably on 
the Bolindian (Upper Ordovician) west of Melbourne cannot 
be correlated with either the Melbournian or Yeringian of 
Gregory or Chapman. Furthermore, it has been shown that the 
Melbournian of Gregory and Chapman, which is regarded by 
them as representing a lower part of the Silurian, is both strati - 
graphically and palaeontologically higher, and may be correlated 
on the graptolite evidence with the Ludlow of Great Britain. 
McCoy(28), on the evidence of the shelly fauna, placed part of 
it in the Upper Ludlow. 

The Silurian beds resting conformably on the Bolindian 
(Upper Ordovician) at Jackson's Creek in the Keilof-Bulla area, 
where they are best shown, can, on their graptolite evidence, be 
correlated with the Llandoverian (Valentian) of Britain. We, 
therefore, propose to refer to this series as the Keilorian, and 
regard it as the lowermost series of the Silurian. The beginning 
of the Keilorian is marked by the first appearance of the Mono- 
graptidae, and comprises all the Monograptus beds preceding the 
incoming of M. riccartonensis, which marks the beginning of 
the overlying series. Chapman, (4) has recorded M. riccar- 
tonensis from Keilor, but Flail(14) records with certainty from 
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there M. aplini, which he states has close affinities with M. exiguus 
and M. nodifer, and M. turriculatus. The only other forms 
examined by us are Stomatograptus australis, M. marri, M. 
pandas, and M. spiralis var. pennensis (MS.). These forms in 
Britain are representative of Zones 22 and 23 of the Llandovery, 
and, in equivalence, indicate a higher Keilorian horizon for at 
least some of the Keilor beds. In the Keilor section we may 
have both high Keilorian and low Yeringian, but until the 
ranges of the Victorian Monograptidae are known it is im¬ 
possible to speak definitely, or what is more important, to fix 
the limits of the two series. M. turriculatus 7 which is also 
found in Zones 22 and 23 of the British Llandovery, occurs in 
association with the conglomerates in Jackson’s Creek, and at 
Keilor, so that the beds of the two places are approximately on 
the same horizon. A section between the two places shows the 
existence of a syncline which explains their repetition. Inci¬ 
dentally, we may point out that McCoy regarded the beds at 
Keilor with Stomatograptus as Wenlock, and Chapman relegated 
them to the Yeringian. Since Chapman regards the Yeringian as 
equivalent to the Wenlock, at least in part, he and McCoy are 
in virtual agreement. Furthermore, the occurrence of M. turri- 
culatus at both Jackson’s Creek and Keilor affords a palaeonto¬ 
logical connexion that appears to show the Yeringian or Wen¬ 
lock is stratigraphically above and succeeds the Keilorian(9) ; 
this is also strengthened by the preponderance of Monograpti 
with retroverted thecae at both localities. 

Owing to the confusion that must inevitably arise by retaining 
the serial name Melbournian on the previous assumption that it 
represents a lower portion of the Silurian, we venture to suggest 
that the beds of the Melbourne area, the type locality of the 
Melbournian, be henceforth referred to as the Yarravian. The 
name is selected on account of the fossiliferous value of the beds 
along the banks of the Yarra at and near Melbourne. Regarding 
the limits of the Yarravian, since the graptolite evidence shows 
that the fossiliferous beds at Melbourne may be correlated with 
the Ludlow of Great Britain, we would tentatively fix the same 
limits. It may ultimately be found that the term Melbournian 
can be retained as a zonal name, but we doubt if even this is 
desirable. 

The sequence proposed here, then, is— 

3. Yarravian. 

2. Yeringian. 

1. Keilorian (oldest). 

It should be pointed out that apart from the palaeontological 
connexion shown to exist between the Keilorian and Yeringian 
in the Keilor-Bulla area, the stratigraphical section of which is 
reasonably reliable, there is no undoubted section in which the 
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Keilorian is stratigraphically connected with the Yeringian or 
the Yeringian with the Yarravian, a fact which has undoubtedly 
led to the misconceptions in the past regarding the stratigraphical 
relations of the Melbournian and Yeringian. The only typical 
Yarravian locality yielding shelly fossils that may be correlated 
with a graptolite facies is at Alexandra-avenue. Yering, with 
its well-developed shelly fauna, has not yet yielded graptolites, 
although a serious search may disclose them. Fossils other 
than graptolites from the Keilorian at Jackson’s Creek are ex¬ 
tremely poorly preserved, and offer little material for correlation. 

The great desideratum is a comprehensive section showing 
the structural as well as the palaeontological relations in which 
the graptolite fauna, of paramount importance in fixing the finer 
subdivision of the beds, may be correlated with the shelly fauna. 
In the absence of this, co-ordinated sections both with and across 
the strike must suffice. As it stands, the evidence, both strati¬ 
graphical and palaeontological, the latter correlated from both 
the shelly and graptolite faunas, clearly shows that Gregory’s 
subdivision is untenable, and we confidently suggest a substitute 
based mainly on the graptolite evidence. In this we have the 
support of McCoy’s identifications mostly of shelly faunas on 
the one hand and Selwyn’s stratigraphical work on the other. 


XXI. Summary. 

The history of the development of our knowledge of the 
Silurian and Ordovician is reviewed, particularly in so far as 
it relates to the work of the Geological Survey on the Keilor- 
Sunbury area. 

The work and research of subsequent workers is also reviewed. 
Sections in the area are discussed in more or less detail, both in 
regard to the stratigraphy and palaeontology. 

Previous subdivisions of the Upper Ordovician in the Aus¬ 
tralasian Province are commented on. 

A revised serial subdivision in Victoria is proposed, in which 
the Upper Ordovician is subdivided into three series— 

3. Bolindian. 

2. Eastonian. 

1. Gisbornian (oldest). 

This revised subdivision is correlated with British occurrences. 

Details of the distribution of horizons are given. 

The general structure of the Keilor-Sunbury area is discussed. 

The Ordovician-Silurian boundary is considered in regard to 
its associated anomalies. 
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The boundary of the Upper Ordovician and Silurian is dis¬ 
cussed, and several sections showing it are given in more or less 
detail. 

A review of the previous work on the relationship of the 
Ordovician and Silurian in Victoria and New South Wales is 
appended. 

Work on the stratigraphy of the Silurian in and near Mel¬ 
bourne is critically reviewed, and it is shown that SelwyiTs 
section of 1852 is directly or indirectly substantially confirmed 
by Jutson, Juniter, Nicholls, and others. 

The basis of the palaeontological subdivisions is discussed in 
detail. McCoy's conception of the succession is inferred from 
his correlations of the faunal assemblages in the light of con¬ 
temporary knowledge. He regarded the May Hill Sandstones, 
his lowest Upper Silurian horizon, as either forming an integral 
part of, or the transitional beds ushering in, the Wenlock. A 
list of McCoy’s correlations is given. 

Gregory’s subdivision into Melbournian and Yeringian, in 
which he places the Melbournian as the lower, is discussed, and 
the palaeontological criteria (based mainly on McCoy’s identi¬ 
fications) are examined and compared with McCoy’s deductions. 

Chapman’s view-point in 1913, in which he uses Gregory’s sub¬ 
divisions, is reviewed. His work is based on a number of 
additional identifications of shelly forms of which he appends 
a valuable list in his contribution in that year. The horizon 
of the beds at Whittlesea, which he regarded as indicating 
passage beds, is criticized on the score of the inadequacy of the 
stratigraphical evidence. 

Junner’s important discovery of graptolites at the Diamond 
Creek Mine, T. S. Hall’s identifications from Keilor, and O. A. 
Jones’s correlation of the Studley Park graptolites are com¬ 
mented on. 

It is submitted that the observations of others and ourselves 
indicate that the beds in the Melbourne area are very closely 
folded. We give a number of identifications of graptolites from 
various parts of the area (the type locality of the Melbournian ) 
which indicate, exclusively, that the Melbournian may be 
correlated with the Ludlow of Britain. We review Chapman’s 
graptolite determinations (which we are unable to confirm) and 
his comments on the shelly forms from the Yarra Improvement 
Works in the same area, and are unable to corroborate his 
deductions. To us it is apparent that if the Yeringian “has 
the general facies of the Wenlock limestone,” the so-called Mel¬ 
bournian must necessarily be newer. 

The stratigraphy and palaeontology of the area west of Mel¬ 
bourne are considered, more particularly that of the lower part 
of Jackson’s Creek. It is suggested that on the graptolite 
evidence the beds at Keilor are passage beds and equivalent to 
the Tarannon and, possibly, the lower part of the Yeringian. 
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The area east of Melbourne is similarly discussed, and the im¬ 
portance of Jminer’s discovery of graptolites at Diamond Creek 
is stressed. 

A revised subdivision is proposed in which a new series, the 
Keilorian, comprises the lowest subdivision of ^ the Victorian 
Silurian, and directly succeeds the Bolindian. 1 he Yeringian 
is assumed to succeed the Keilorian. I o save confusion it is 
considered advisable to regard the beds in the Melbourne area 
under a new name, the Yarravian. dhe sequence is 
3. Yarravian. 

2. Yeringian. 

1. Keilorian (oldest). 

It is proposed tentatively to regard the incoming of Mono- 
graptus riccartonensis as marking the beginning of the Yeringian, 
and to assume, for the present, that the Y arravian is e*quivalent 
to the Ludlow of Britain. 
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Art. VII.— Victorian Tertiary Catenicellidae (Bryozoa), Part I. 
By LEO. W. STACII. 

(With Plate VIII.) 

[Read 11th August, 1932; issued separately 1st August, 1933.1 


Introduction. 

A cursory inspection of the Catenicellidae appeared to show 
that in this group would be found a number of index fossils of 
value to Victorian Tertiary stratigraphy. A detailed examination 
has scarcely realized this, and has narrowed down the useful index 
forms to eight in the Oligocene and fifteen in the Miocene. 
Despite close search, no representative of this group has been 
found in the Lower Pliocene, the shallow water of this period 
having been apparently uncongenial. 

Apart from the demands of stratigraphy, the examination of 
individuals of the group has revealed many points of morpho¬ 
logical interest. From a study of recent species of the group, it 
was found that the morphology of the zooecia of a species even 
on the same zoarium varied considerably within certain limits. 
Since this also applies to the fossil species, it was found that 
previous descriptions were inadequate to define the species fully, 
and, as few variations have been recorded, it has been necessary 
to provide a more detailed description of the variations as far as 
observed, making plesiotypes where necessary. 


Classification. 

The heterogeneous group of the genus Catenicella as designated 
by Busk(l) no longer stands. The name Catenicella is now 
merely used for species which have not been sufficiently studied, 
to place them in the genera proposed by Macgillivrav and later 
authors, or as a generic name for those species whose position is 
uncertain(3). Though Busk(2) divided the genus Catenicella 
into vittate, fenestrate, and simple groups, it was left to Macgil- 
livray(5) to make a genus of the vittate group under the name of 
Caloporella, which, being preoccupied, was changed to Vittaticella 
by Maplestone(7). Macgillivray(5) also founded the genera 
Llaviporella, Ditaxipora, Strophipora, Stcnostomaria, and Micro- 
stomaria. Later, Maplestone(6) introduced the genera Strongy- 
lopora, Digenopora, and Costaticella , the old name of Catenicella 
being retained for the true fenestrate group. Levinsen(4) first 
recognized that the fenestrate group could be separated into two 
distinct genera, Scuticella and P ter o cella, distinguished by 
different zooecial structures, while Canu and Bassler(3) further 
separated them by their different types of ovicells. 
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The latter have arranged the genera of the Catenicellidae in a 
series, keeping the genera with similar types of ovicells together, 
and it is now proposed to group the genera with similar types 
of ovicells into sub-families. The salient features in the subdivi¬ 
sion of the Catenicellidae may be summarized briefly as follows :— 

(i) A sub-family is determined by the position of the 

ovicell. 

(ii) A genus is fixed by the nature of the frontal structures 

and lateral chambers. 

(iii) A species is determined by the differences in size, 

shape, and position of the frontal structures and the 
lateral chambers, and any other discriminating 
character of sufficient importance. 

Ninety species of the Victorian Tertiary Catenicellidae have 
been described up to the present time. Waters (9) has described 
seven species and one variety, as well as recording six living 
species. Macgillivray(5) in 1895 described 27 additional species, 
while, since then, Maplestone(8) has brought the total to the 
present number. 

The following descriptions have been made on the subdivisions 
proposed:— 

Systematic Description. 

Class BRYOZOA. 

Sub-Class ECTOPROCTA. 

Super-Order GYMNOLAEMATA. 

Order CHEILOSTOMATA. 

Sub-Order ASCOPHORA. 

Family CATENICELLIDAE. 

Description.—Zoarium phytoid, erect, radicelled, ramified and 
articulated, each internode consisting of one zooecium or two 
(geminate pair), rarely three (triglobulus), united laterally. 
Zooecia generally shield- or vase-shaped with frontals facing in 
the same direction. Both margins of internodes more or less 
expanded into three compartments, the scapular chamber 
approximating to level of aperture, and generally lodging an 
avicularium, the suprascapular chamber occupying the area above 
the scapular chamber, and the infrascapular compartments occupy¬ 
ing more or less of the area below the scapular, all of them being 
more or less calcified. Aperture, with or without hinge-teeth or 
median sinus, approximates to plane of frontal. Sternal area 
porous, garnished with fenestrae or bordered with vittae. Ovicells 
may be between and coherent to two zooecia in a straight line, 
pertaining to a terminal daughter zooecium of a geminate pair, 
pertaining to the mother zooecium of a triglobulus, or may be 
terminal and separate. 
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Sub-Family VITTATICELLINAE, sub-fam. nov. 

Description.—Internodes of one zooecium or a geminate pair, 
the latter sometimes giving rise to three zooecia, the extra one 
arising from point of fusion of two zooecia forming a geminate 
pair. Avicularia of moderate size, and usually well-developed, 
but absent from adzooecial side of mother zooecium. Supra¬ 
scapular and infrascapular chambers usually small or aborted, 
and the latter even absent. Vittae of larger or smaller size 
situated in various positions longitudinally below level of 
aperture, from entirely laterally to quite on to sternal area, and 
possessing varying numbers of rows of pores. Aperture roughly 
circular, having a slightly concave proximal rim, with often a 
semi-circular elevation beneath it. Ovicells placed between and 
coherent to two zooecia in a straight line. 

Note.—Since the genera of the Vittaticellinae have the ovicells 
as their only constant distinction, and as these occur very rarely 
as fossils, it seems advisable to refer provisionally all vittate 
species to the genus Vittaticella , since it contains the vast 
majority of recent species, unless definite proof of their belonging 
elsewhere is found. 

Genus Vittaticella Maplestone, 1901. 

1895. Caloporella Macgillivray. Trans. Roy. Soc. Vic., iv., p. 18. 

1901. Vittaticella Maplestone. Proc. Roy. Soc. Vic. (n.s.), xiii. (2), 

p. 201. 

1909. Catenaria Levinsen. Morph. Syst. Stud. Cheil. Bryo., pp. 221, 

253. 

1929. Vittaticella Canu and Bassler. United States Nat. Mus. Bull. 

100, vol. ix., p. 438, text-fig. 174. 

Description.—The imperforate ovicell, generally with beaded 
margin, is partly embedded in distal zooecium ot two single 
zooecia in a straight line. Aperture, with slightly protruding 
concave proximal rim, generally supplied with a pair of moderately 
well-developed hinge-teeth. Vittae vary in position on margins of 
zooecia. 

Note.—Levinsen has proposed the name Catenaria Savigny as 
the generic name for Vittaticella, but Savigny has only given the 
qualificative term “ Catenates ” to the species^ figured on plates 1 
and 2, in the form of a French plural substantive, which Levinsen 
says corresponds with the Latin generic name Catenaria ; but since 
Savigny never stated this, nor gave a description of this so-called 
genus, this generic name may be disregarded. It is also significant 
that no specific names were given to the species figured until 
Audouin did so. Caloporella being preoccupied, the genus Vitta¬ 
ticella Maplestone, now stands. 
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Vittaticella enormis (Maplestone, 1898). 

1898. Caloporella enormis Maplestone. Proc. Roy. Soc. Vic . (n.s.), 
xi. (1), p. 18, pi. ii., fig. 11. 

Description.—Zooecium moderate to very large, roughly rect¬ 
angular, tapering slightly proximally; length about twice greatest 
width, which occurs centrally. 

Aperture nearly circular, distal margin not raised, proximal rim 
concave and protruding, forming a crescentic elevation above level 
of frontal, in centre third of zooecium at four-fifths of the 
distance distally from base. Height of aperture is half distance 
from proximal rim to summit. 

Scapular chambers at level of upper half of aperture, and about 
two-thirds its height. Suprascapular compartment smaller than 
scapular chamber, extending to aperture of distal connecting 
tube. Infrascapular chambers extend to summits of vittae. 

Vittae wholly frontal, extending from slightly above level of 
proximal rim almost to base and, from a little within lateral 
margins, inwards about one-third width of zooecium, leaving a 
slightly convex smooth raised band about width of aperture 
tapering slightly from proximal rim to base; shallow, with four 
vertical rows of pores; on daughter zooecium of geminate pair 
vittae are pyriform and proximally broader. 

Dorsal side convex, with narrow flange representing dorsal 
view of lateral chambers, extending less than half-way from 
summit of zooecium. Angle between axes of daughter and 
mother zooecia about 30°. Ovicell unknown. 

Dimensions.—Holotype: Zooecium; length 1.07 mm., width 
0.47; vittae, length 0.78, width 0.17; aperture, diameter 0.13. 

Typical specimen from 650 feet, Glencoe No. 7 bore: Zooecium; 
length 0.8 mm., width 0.35 ; vittae, length 0.6, width 0.12 ; aperture, 
diameter 0.13. 

Localities.—Balcombe’s Bay (Balcombian, Oligocene) ; Glencoe 
No. 7 bore, 1,270 feet (Oligocene) ; Clifton Bank, Muddy Creek; 
Campbell's Point; very prolific at 650 feet in Glencoe No. 7 bore, 
less common to 985 feet (lower Miocene) ; Knight's bore, Dart¬ 
moor. 

Observations. Remarkable for exceptionally large and exten¬ 
sive vittae and great size of zooecia, particularly in type specimen, 
those from the Lower Miocene of Glencoe No. 7 bore being 
comparatively smaller in size. It varies mainly in size, specimens 
only 0.66 mm. in length having been found/and also in extent 
of vittae, but the restricted scapular chamber and the four vertical 
rows of pores in the vittae are constant, and should serve to 
distinguish the species readily. 
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Vittaticella grandis (Maplestone, 1898). 

1898. Caloporella grandis Maplestone. Proc. Roy. Soc. Vic. (n.s.). 
xi. (1), p. 16, pi. 1, fig. 7. 

1898. Caloporella cor data Maplestone. Ibid., p. 17, pi. 1, fig. 9. 

Description.—Zooecium regularly triangular, distal end being 
broader. From summit of suprascapular chambers, margins slope 
regularly to base. Length one and a half times greatest width 
occurring across tips of suprascapular chambers, the most distal 
points in zooecium. 

Proximal rim situated two-sevenths of distance proximally 
from distal connecting tube aperture to base, and is one-quarter 
width of zooecium at that level; in shape slightly concave, with 
a semi-elliptical elevation beneath it. Aperture roughly circular, 
extending half distance from proximal rim to summit, distal rim 
protruding above level of frontal. 

From distal connecting tube aperture, a linear groove extends 
to distal rim, following it for a short distance, then branching 
obliquely to summit of each vitta and beyond to margin of 
zooecium, marking off lateral chambers from zooecium proper. 
Scapular chambers at level of upper half of aperture, and extend¬ 
ing slightly above it. Infrascapular chambers bounded by base of 
scapulars and linear grooves. Calcified suprascapular chambers 
extend as triangular expansions above level of distal connecting 
tube aperture. 

Vittae situated towards each margin of frontal, facing almost 
forward and extending from slightly below proximal rim almost 
to base of zooecium, and laterally almost one-quarter the distance 
across zooecium at its middle level. Vittae moderately depressed 
with two rows of pitted pores, seven to ten in each row. 

Dorsal side strongly convex, with lateral chambers forming a 
triangular flange extending along margin of upper half of 
zooecium. In geminate pairs, vittae of daughter zooecium shorter, 
and contain fewer pores. Axis of daughter zooecium makes angle 
of 40° with that of mother zooecium. 

Ovicell an extension of proximal zooecium partly embedded in 
distal zooecium in form of a cordate elevated area bordered by 
a raised band commencing on each side at level of distal rim of 
aperture of proximal zooecium, and extending outwards past 
margins of zooecia, then inwards and slightly downwards to 
meet just below aperture of distal zooecium. Extensions beyond 
margins of zooecia on each side depressed. 

Dimensions.—Zooecium, length 0.6 mm., width 0.4/ ; vittae, 
length 0.325, width 0.05; aperture, diameter 0.11. 

Localities.—Clifton Bank; Campbell's Point. 

Observations.—Macgillivray has figured two specimens of 
V. insignis. 
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The specimen represented by Fig. 13 on Plate 2(5), has almost 
linear vittae at margins of zooecium facing directly forward 
and having a single row of pores, while Fig. 14 has the vittae 
inclined at a slight angle to frontal with two rows of pores, 
agreeing with Maplestone’s type of V. grandis. It is proposed 
to make Fig. 13 the holotype of V. insignis, and Fig. 14 a 
plesiotype of V . grandis. Specimens labelled V. insignis in the 
Macgillivray collection from Mornington are all referable to 
either V. speciosa or V. enormis, none of them belonging to 
V. grandis. 

The majority of the specimens of this species have the lateral 
chambers damaged, but the regular shape of the zooecium, and 
the characteristic slightly inclined vittae with two rows of pores, 
are sufficient to identify this species. Variation is greatest in 
number of pores in each row of the vittae, the least number 
observed being seven, and the greatest number ten. Otherwise, it 
is a very constant species. I have referred to V. cor data (Maple- 
stone) as the ovicell of this species. The proximal zooecium has 
the distinctive vittae of V. grandis, and both forms are found 
at Clifton Bank. 

Vittaticella speciosa (Macgillivray, 1895). 

1895. Caloporella speciosa Macgillivray. Trans. Roy. Soc. Vic., iv., 
p. 19, pi. ii., tig. 15. 

1910. Vittaticella cruciformis Maplestone. Proc. Roy. Soc. Vic. 
(n.s.), xxiii. (2), p. 271, pi. xxxviii., fig. 13. 

Description.—Zooecium elongate, isosceles triangular in outline, 
distal end being broader. Length more than twice greatest width, 
which occurs across summit of zooecium. From summit, margins 
descend parallel to axis of zooecium until level of summit of 
vittae is reached, from whence they turn obliquely to blunted base. 

Proximal rim three-quarters of distance distally from base of 
zooecium, and is one-quarter greatest width in length, slightly 
concave and raised by a transversely elongate semi-elliptical 
elevation, with a longitudinally elongate elliptical low elevation 
below, extending proximally down sternal area. Aperture roughly 
circular, and extending half distance from proximal rim to summit 
of zooecium, distal rim protruding slightly. 

A faint linear groove extends from outer margins of summits 
of vittae to distal rim. The scapular chambers, in extent about 
half height of aperture, have their bases approximately on level 
of distal rim. Suprascapular chambers are stunted, hollow, 
triangular chambers above avicularia, and of very small extent. 
Infrascapular chambers extend from base of scapulars to below 
summits of vittae. 

The moderately broad vittae extend from a short distance below 
level of proximal rim almost to base, and have two rows of pores 
averaging ten in each row, and set up against margins of vittae. 
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Vittae obliquely lateral, surfaces making an approximate angle of 
45° with frontal, and equalling in length three-fifths of length of 
zooecium. 

Dorsal surface moderately convex, with a depressed triangular 
area at each upper angle commencing three-quarters of distance 
distally from base of zooecium, representing dorsal view of 
lateral chambers. In geminate pairs, vittae of daughter zooecium 
almost as long as those of mother zooecium, while axes of zooecia 
are inclined at 35°. Ovicell as yet unknown. 

Dimensions.—Zooecium, length 0.7 mm., width 0.34; Vittae, 
length 0.42, width 0.08; aperture, diameter 0.1. 

Localities.—Balcombe’s Bay, Glencoe No. 7 bore, 1,270 feet 
(Oligocene) ; Clifton Bank; Flinders; Dartmoor; Glencoe No. 7 
bore, 650 feet (Lower Miocene) ; Mitchell River (Miocene) ; 
Knight’s bore, Dartmoor. 

Observations.—This species might be confounded with a 
damaged specimen of V. grandis, but is readily distinguished by 
its more slender form, by angle of inclination of vittae to frontal 
and lesser extent, and more distal position of lateral chambers. 
The species varies slightly, usually being more slender, and the 
vittae making a greater angle with the frontal, over 50° having 
been observed. Variation in opposite direction rare. Compara¬ 
tively rare in the Oligocene, but it is a common and widely- 
ranging species in the Miocene. 

The unusually preserved V. cruciformis appears to belong to 
this species, the matrix having apparently partly re-crystallized, 
and, in doing so, has joined together a geminate pair and a single 
zooecium. A rounded portion of the matrix is seen above the 
mother zooecium of the geminate pair, and at first glance appears 
to be an ovicell, but closer examination shows ragged edges at 
the junction, thus showing that it does not belong to the zooecia. 
The single zooecium does not appear to be in contact with the 
summit of the mother zooecium as seen after a comparison of 
the length of the zooecia. It is not uncommon to find specimens 
marred by calcareous encrustations in slightly re-crystallized 
polyzoal limestones. This form was recorded from Bairnsdale. 

Vittaticella instgnis (Macgillivray, 1895). 

1895. Caloporella insignis Macgillivray. Trans. Roy. Soc. Vic. y iv., 
p. 18, pi. ii., fig. 13. 

1898. Caloporella dendrina Maplestone. Proc. Roy. Soc. Vic. (n.s.), 
xi. (1), p. 17, pi. 1, fig. 8. 

Description.—Zooecium roughly kite-shaped, length being 
slightly more than one and a half times greatest width, which 
occurs just above distal end of vittae, i.e., at a level two-thirds 
of distance distally from proximal connecting tube aperture. 
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Proximal rim slightly more than two-thirds of distance distally 
from proximal connecting tube aperture, and is one-quarter 
greatest width of zooecium; slopes obliquely downward from each 
corner of aperture to form an obtuse angle in centre. Distal 
and lateral margins in form of an arc greater than a semicircle, 
and extend more than half distance from proximal rim to distal 
connecting tube aperture. A longitudinally elongate semi-elliptical 
area below proximal rim raises it above level of frontal, lateral 
and distal margins also protruding slightly. 

Vittae very narrow, with a single row of five to seven pores, 
situated on margins of frontal extending from just below level 
of proximal rim almost to base of zooecium, and tapering to 
proximal end. They face obliquely laterally, and are wholly on 
the frontal. 

A linear groove extends from summit of vittae to centre of 
distal rim, and is there replaced by a ridge branching to right 
and left of distal connecting tube aperture, thus marking off limits 
of lateral chambers. Lateral chambers in most cases much 
damaged, but from a series of specimens the following observa¬ 
tions have been made:—Scapular chambers extend half height of 
aperture above and below distal rim, and face directly laterally. 
Infrascapular chambers extend from base of scapular chambers 
to summits of vittae. Suprascapular chambers appear to be 
similar to those of V. grandis , extending well above the level of 
distal connecting tube aperture as a calcified triangular compart¬ 
ment. 

Dorsal surface very convex centrally, with a narrow flange 
broadening into a triangular flange in upper half of zooecium, the 
whole depressed area flanging zooecium from slightly above 
proximal end to distal end, representing dorsal view of vittae and 
lateral chambers. Geminate pair of this comparatively rare species 
as yet unknown. 

Ovate ovicell surmounting zooecium, ventricose with a slight 
longitudinal depression down centre, on which dendroid markings 
ramify from the central one in the depression. Ovicell sur¬ 
rounded by a broad punctate ridge. 

Dimensions.—Zooecium, length 0.49 mm., width 0.32; Vittae, 
length 0.25, width 0.03; Aperture, diameter 0.08. 

Localities.—Clifton Bank; Flinders; Knight’s bore, Dartmoor. 

Observations.—Resembles V. grandis with regard to lateral 
chambers and proportion of length to width, but is readily dis¬ 
tinguished by the single row of pores in the vittae, and by the 
dorsal view, which shows the vittae extending as a flange almost 
to the base of the zooecium. It is related to V. sacculata in that 
they both have a single row of pores, but V. sacculata is a much 
more slender form, and its suprascapular chambers are not 
calcified. 
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This species is, as far as observed, very constant in character, 
and no variation of importance has been noticed in the series 
examined. It is proposed to regard V. dendrina as the ovicell 
of this species because of the narrow vittae with the single row of 
pores seen on the rather broad proximal zooecium, and both 
forms also occur at Muddy Creek. 

V ITTATICELLA SACCULATA (Busk, 1884). 

1884. Catemcella sacculata Busk. “Challenger Reports” Zoology, 
x„ pt. v., p. 12, pi. i., fig. 7. 

1895. Caloporclla sacculata Macgillivray. Trans. Roy. Soc. Vic., 
iv,, p. 20, pi. ii., fig. 21. 

1909. Scuticella sacculata Levin sen. Morph. Syst. Stud. Cheil. Bryo., 
p. 233, pi. xii., fig. 2a. 

Description .—Outline of zooecium elongately isosceles 
triangular in shape, with blunted base, greatest width occurring 
at level of avicularia, and equalling slightly less than one-third 
length of zooecium. 

Proximal rim of aperture one-third greatest width in length, 
slightly concave, and occurring at a level three-quarters of 
distance distally from proximal connecting tube aperture; elevated 
above level of frontal by a longitudinally elongate semi-elliptical 
elevation. Shape of aperture approximately circular, with lateral 
and distal margins slightly raised above frontal level. Aperture 
extends slightly more than half distance distally from proximal 
rim to distal connecting tube aperture. 

Vittae, facing obliquely laterally and placed on margins of 
frontal, extend from slightly below proximal rim to within a 
short distance of base of zooecium. They are narrow, and contain 
a single row of six pores, and equal in length more than two-thirds 
length of zooecium. 

Scapular chambers, on level of distal rim of aperture, equal in 
extent two-thirds height of aperture, and face obliquely upwards 
and slightly to front. Suprascapular chambers membranous, and 
of small extent; infrascapular chambers extending as hollow com¬ 
partments from base of scapular chambers to summits of vittae. 

Dorsal surface moderately convex, with a triangular depressed 
area at each upper angle of zooecium extending less than half 
way down zooecium. In a geminate pair, vittae of daughter 
zooecium shorter and contain fewer pores, while adzooecial side 
has a scapular chamber lodging an avicularium. Axis of daughter 
zooecium inclined at 40° to that of mother zooecium. Ovicell 
as yet not known. 

Dimensions.—Zooecium, length 0.6 mm., width 0.22; Vittae, 
length 0.4, width 0.05; aperture, diameter 0.09. 

Localities.—Moorooduc No. 6 bore, 4 feet to 6 feet (Oligo- 
cene) ; Clifton Bank; Dartmoor; Campbell’s Point; living off 
Barra Grande, Brazil, at 32 to 400 fathoms. 
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Observations.—This interesting species is found living in the 
South Atlantic, but is not living in Australian waters, although 
it is fairly common in our Tertiary series. The most careful 
comparison of the fossil forms has been made with Busk’s 
description and figure (2), and they have been found to agree 
in every particular, except that the three pores in the elevation 
below the proximal rim are wanting in all but one exceptionally 
well-preserved specimen. The finding of this specimen leaves 
no doubt as to the fossil and recent forms being conspecific. 

On account of the three pores mentioned above, Levinsen(4) 
has referred this species to the genus Scuticella , but since the 
true fenestrate area of Scuticella is not fully developed, and the 
vittae have not been modified into the lower infrascapular com¬ 
partment of Scuticella > it seems advisable to refer it to Vittati- 
cella, although, without a doubt, it is an important connecting link 
between the two genera. 

This species might be confounded with V. insignis, but is dis¬ 
tinguished by its more slender shape and the uncalcified supra¬ 
scapular chambers. V. speciosa • is similar to this species with 
regard to the lateral chambers, but its double row of pores in the 
vittae serves to distinguish it. 


Vittaticella praetenuis (Macgillivray, 1895). 

1895. Caloporella praetenuis Macgillivray. Trans. Roy. Soc. Vic., 
iv., p. 20, pi. ii., fig. 20. 

Description.—Zooecium roughly rectangular in outline, very 
elongated, length being three times greatest width, which occurs 
at level of scapular chambers, i.e., five-sixths of distance distally 
from proximal connecting tube aperture. 

Proximal rim of aperture situated three-quarters distance 
distally from proximal connecting tube aperture, and is half 
greatest width of zooecium in length; slightly concave, and raised 
above level of frontal by a transversely elongate semi-elliptical 
elevation. Aperture roughly circular in shape, extending over 
more than half distance from proximal rim to summit of 
zooecium. 

Vittae very narrow and shallow, extending from just below 
level of proximal rim almost to base of zooecium. They face 
directly forward, and appear to have a single row of pores. 

Scapular chambers, very small in extent, situated at about level 
of distal rim of aperture, and face directly laterally. Supra¬ 
scapular chambers extend from summits of scapular chambers, 
as narrow depressions, to summit of zooecium. Infrascapular 
chambers open directly laterally, and extend from base of scapular 
chambers for a distance equal to two-thirds height of aperture 
proximally from scapular chambers. 
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Dorsal surface regularly moderately convex, with a small 
triangular depression behind scapular chambers. Daughter 
zooecium of geminate pair occasionally equals the mother zooecium 
in length. Axis of daughter zooecium inclined at 50° to that 
of mother zooecium. Ovicell not yet known. 

Dimensions.—Zooecium, length 0.5 mm., width 0.18; Vittae, 
length 0.3, width 0.02; aperture, diameter 0.08. 

Localities.—Clifton Bank; Campbell’s Point. 

Observations.—This species, which is allied to V. venusta, is 
.a very rare form, only one specimen, the type, having been 
seen by Macgillivray. Its unusually elongated outline, and the 
narrow frontal vittae, are distinctive. 

Vittaticella rostrata (Maplestone, 1898). 

1898. Caloporella rostrata Maplestone. Proc. Roy. Soc. Vic. (n.s.), 
xi. (1), p. 18, pi. ii., fig. 12. 

Description.—Zooecium hastate, upper angles being produced 
upwards and tapering to a point, greatest width being between 
summits of upper angles, and equalling a little less than half 
length of zooecium. 

Proximal rim of aperture situated centrally one-quarter of 
distance proximally from distal connecting tube aperture, and is 
one-quarter width of zooecium at that level. No elevation below 
proximal rim. Two short denticles visible a short. distance up 
lateral margins from the slightly concave proximal rim. Lateral 
and distal margins approximately semicircular, and not elevated. 
Aperture extends more than half distance distally from proximal 
rim to distal connecting tube aperture. 

From summits of vittae a faint groove extends to distal margin 
of aperture, demarcating base of scapular chambers, which extend 
obliquely upward as hollow triangular chambers, with the 
elongated triangular avicularian aperture facing laterally and 
slightly downwards. 

Vittae, very narrow and deep, with a single row of pores, are 
entirely lateral and face directly laterally. They extend from 
base of avicularia to base of zooecium. 

Dorsal side very convex, but has a submarginal groove. 
Geminate pair or ovicell not yet observed. 

Dimensions.—Zooecium, length 0.6 mm., width 0.3; Vittae, 
length 0.37, width 0.03; aperture, diameter 0.08. 

Locality.—Clifton Bank. 

Observations.—A very distinctive but rare species, one specimen 
only being known. Vittae and avicularia are both distinctive, as 
is also the apparent absence of suprascapular and infrascapular 
chambers. It is allied to the recent V . cornuta, from which it is 
distinguished by the very convex dorsal bulge and the distinctive 
avicularium. 

3570.—3 
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V itt ATI cell a teres (Macgillivray, 1895). 

1895. Caloporella teres Macgillivray. Trans. Roy. Soc. Vic., iv. r 
p. 19, pi. ii., figs. 18, 19. 

1898. Caloporella maculata Maplestone. Proc. Roy. Soc. Vic. (n.s.), 
xi. (1), p. 17, pi i., fig. 10. 

Description.—Zooecium sub-rectangular, and tapering at slightly 
more than three-quarters of distance proximally from summit of 
zooecium to proximal connecting tube aperture. Length approxi¬ 
mately twice greatest width of zooecium, which occurs across 
upper angles of scapular chambers. 

Proximal rim of aperture situated approximately five-sevenths 
of distance distally from proximal connecting tube aperture, and 
equals in length about one-third width of zooecium. From lower 
corners of aperture sides of proximal rim slope obliquely down¬ 
ward to form a very obtuse angle where they meet in the centre. 
Height of aperture about half distance from proximal rim to 
summit of zooecium. Distal rim semicircular, and slightly 
thickened. In each corner of aperture, just above proximal rim, 
is a small, moderately developed denticle. Whole of apertural 
rim elevated above level of frontal. 

Scapular chambers extend from below proximal rim to summit 
of zooecium, and are bounded by a faint ridge extending obliquely 
across upper angles of zooecium. Avicttlarium occupies tip of 
this triangular protrusion, and faces directly laterally, being 
approximately on level of distal rim of aperture. Suprascapular 
compartments represented by linear depressions extending to left 
and right along summit of zooecium, from distal connecting tube 
aperture. 

The very narrow vittae face directly laterally, extending from 
base of scapular chamber almost to base of zooecium, and 
probably have a single row of pores. 

Dorsal surface very convex in central region, but depressed 
in region below distal connecting tube aperture, and also behind 
scapular chambers. A narrow flange formed by vittae borders 
margin of zooecium. In geminate pair axis of daughter zooecium 
inclined at 60° to that of mother zooecium. 

Ovicell globular, inflated, punctate, extending from level of 
proximal rim of aperture of proximal zooecium to within a 
short distance of proximal rim of distal zooecium. A vertical 
narrow elliptical pore occurs in centre of ovicell just above distal 
rim of proximal aperture. 

Dimensions.—Zooecium, length 0.58 mm., width 0.3; Vittae, 
length 0.38, width 0.04; aperture, diameter 0.9. 

Localities.—Balcombe’s Bay (Balcombian, Oligocene) ; Clifton 
Bank, Campbell’s Point; Griffin’s; Moorabool. 

Observations.—The only species with which this is liable to be 
confused is V. hannafordi , which, however, is a much broader 
form, has larger lateral chambers, and lacks the marginal flange 



Tertiary Catenicellidae. 


97 


seen on the dorsal side of F. teres. A comparison of the avicu- 
laria in the distal zooecium and the shape of the proximal zooecium 
will indicate the affinity of the ovicell described as Caloporella 
maculata with the present form. The ovicell was recorded from 
Moorabool. 

Vittaticella hannafordi (Macgillivray, 1868). 

1868. Catenicella hannafordi Macgillivray. Trans. Roy. Soc Vic. 
ix., p. 127. 

1885. Catenicella hannafordi Macgillivray. Prodromus Zoology 
Victoria , decade 3, pi. 24, fig. 13, p. 24. 

1895. Caloporella hannafordi Macgillivray. Trans. Roy. Soc. Vic., 
iv., p. 19, pi. Su, figs. 16, 17. 

Description.—Zooecium broadly ovate, with upper angles pro¬ 
truding slightly. Length about one and a half times greatest 
width, which occurs at summits of scapular chambers. 

Proximal rim at a level two-thirds of distance distally from 
proximal connecting tube aperture; slightly concave, and raised 
above level of frontal by a semicircular elevation; in length less 
than one-third greatest width. Lateral and distal margins, 
elevated above level of frontal, make outline of aperture semi¬ 
circular. In each angle of proximal rim is a welt-developed 
denticle. 

Vittae facing almost directly laterally equal in length half that 
of zooecium; deep, and appear to contain a single row of pores. 

Scapular chambers extend from about level of proximal rim 
almost to level of distal connecting tube aperture as a triangular 
outward expansion of zooecium; suprascapular chambers extend 
as slits from summits of scapular chambers to distal connecting 
tube aperture. On each side of aperture is an elongated oblique 
slit, which may possibly represent infrascapular chambers of this 
species. 

Dorsal surface very convex, with a triangular flange on each 
side in upper half of zooecium, representing dorsal view of the 
large avicularia. In a geminate pair axis of daughter zooecium 
is inclined at 40° to that of mother zooecium. 

Dimensions.—Zooecium, length 0.55 mm., width 0.33; Vittae, 
length 0.27, width 0.03; aperture, diameter 0.1. 

Localities.—Clifton Bank; Campbell’s Point; Griffin’s; Vic¬ 
torian coast (recent). 

Observations.—This species is allied to the preceding one, 
V. teres, and appears to be a derivative of that species. It is 
readily distinguished from V. teres by its much broader zooecium, 
and by the presence of the oblique slits on either side of the 
aperture. 
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Explanation of Plate VIII. 

(All figures drawn with camera lucida.) 

Fig. 1 .—Vittaticella spcciosa (Macgillivray). From polyzoal limestone 
under railway bridge over Glenelg River at Dartmoor. Frontal 
view. Plesiotype. Nat. Mus. Coll, Regd. No. 13730. Coll. L. W. 
Stach. 

hig- 2. V. spcciosa. Dorsal view of same specimen. 

Fig. 3.— V. spcciosa. Glencoe No. 7 bore, 580 feet from the surface. 

Frontal view. Plesiotype. Nat. Mus. Coll., Regd. No. 13731. 
Coll. Geol. Sur., Vic. 

Fig. 4.— V. enormis (Maplestone). Glencoe No. 7 bore, 650 feet from 
surface. Frontal view. Plesiotype. Nat. Mus. Coll, Re^d. 

No. 13732, Coll Geol Sur., Vic. 

Fig. 5.— V. enormis. Same bore and depth. Frontal view of geminate 
pair. Plesiotype. Nat. Mus. Coll, Regd. No. 13733. Coll 

Geol Sur., Vic. 

Fig. 6.— V. enormis. Same specimen. Dorsal view. 

Fig. 7.— V. grandis (Maplestone). Clifton Bank. Frontal view. Plesio¬ 
type. Nat. Mus. Coll, Regd. No. 13734. Coll L. W. Stach. 

Fig. 8.—V. grandis. Dorsal view of same specimen. 

Magnification in every case is 45. 



Proc. R. S. Victoria, 45 (2), 1933. Plate VIII. 



[Page 99.] 


Vittaticella spp. 
















Australian Staphylinidae. 101 

[Proc. Roy. Soc. Victoria, 45 (N.S.), Pt. II., 1933.] 

Art. VIII. — Australian Staphylinidae. 

By CHARLES OKE. 

[Read 13th October, 1932; issued separately 1st August, 1933.] 

The family Staphylinidae is generally neglected by Australian 
collectors, the larger and more showy species belonging to 
families like Buprestidae and Carabidae being more in favour. 

At present we have over 700 species of Staphylinidae known 
in Australia, and there are many more waiting description, but, 
unfortunately, some of our genera and species have been but 
poorly characterized, and until these have been redescribed little 
progress can be made. 

This article contains the description of six new genera and 
thirty-two new species and notes on some others. 

The most interesting species dealt with are two having peculiar 
tarsi from Warburton, for which a new genus, Warburtonia, 
has been proposed. There is a small appendage on the apex of 
the fourth segment of each tarsus. After two tarsi had been in 
caustic potash and mounted in balsam, there appeared to be 
a small elongate balloon under the tarsi. Whether this was the 
appendage itself, swollen, possibly due to chemical action, or a 
natural process, or whether it was a protrusile vesicle from 
between the segments, could not be determined. I look forward 
to obtaining living specimens to determine this point next season. 

Another interesting species is that which I have called 
Geosthethus attenuatus. It is only like a fine line on its card, 
and is less than 150th part of an inch in width. 

Family STAPHYLINIDAE. 

Sub-Family OXYTELINAE. 

HoLOTROCHUS AUSTRAtiCUS, n. sp. 

(Text-figs. 1-5, 41.) 

Dark reddish-castaneous, apical segments of antennae paler; 
base of abdominal segments and meso- and meta-sternum piceous; 
extreme margin of second to fifth abdominal segments and tarsi 
flavous. Antennae densely, extreme sides and undersurface of 
abdomen rather sparsely, clothed with short, yellowish pube¬ 
scence; elsewhere glabrous. Nitid. 

Head transverse, convex on disc, lightly margined on sides 
and in front; with large, sparse, round punctures. Labrum 
prominent, fairly wide, lightly emarginate. Eyes moderate, 
medio-lateral. Antennae of moderate length, robust; first seg¬ 
ment thick, flattened on top, second and third about same length, 
rather suddenly widened from near middle, fourth to sixth sub¬ 
equal, moniliform, seventh to tenth transverse, increasing, 
eleventh briefly ovate. Prothorax transverse, convex on disc. 


102 


Charles Oke: 


sides lightly explanate, with a distinct marginal groove; anterior 
angles produced but rounded, posterior quadrate; punctures as 
on head. Scutellum rather large, but normally most of it 
covered by prothorax; with a row of punctures on sides. Elytra 
lightly transverse, with sides margined as on pronotum; lightly 
produced at hind angles; punctures slightly more numerous than 
on head. Abdomen lightly widening to fifth segment, seventh 
much narrower; each segment coarsely shagreened on base, but 
not on apex, where there are a few moderate punctures. Most 
of under surface strongly shagreened, except on disc of meta¬ 
sternum where there are a few large punctures. Anterior tibiae 
dilated to apex, bisinuate on inner edge, with a conspicuous 
fringe of small setae-like spines and six or seven larger ones on 
outer edge and on apex; the other tibiae feebly dilated and 
spined. Length, 3.75-4 mm. 

Hab. Victoria: Gembrook, Belgrave (C. Oke). 

A very interesting addition to the Australian Staphylinid 
fauna of this widely distributed genus, of which it appears to 
be quite a typical species. Species have been described from 
North, Central, and South America, Madagascar, East Indies, 
Borneo, New Caledonia, and New Zealand, and now from 
Australia. 

Types in coll. Oke. 


OSORIUS VICTORIAE, n. Sp. 

(Text-figs. 6-12, 42.) 

Piceous; front of head, apex and base of pronotum, shoulders, 
suture and base of elytra, apex of first four abdominal segments, 
antennae, and legs bright reddish-castaneous. Clothed with 
fairly long, fine, yellowish pubescence, becoming more con¬ 
spicuous on abdomen. Nitid. 

Head strongly convex, obliquely narrowed in front of eyes; 
middle of frontal declivity laevigate, with rows of punctures on 
either side; disc with subseriate rows of moderate punctures; 
behind the eyes strigose, then roughly coriaceous and subopaque; 
antennal tubercle prominent. Mandibles with three or four 
obtuse teeth on inner side, Labrum prominent, strongly emar- 
ginate. Antennae with first segment long and curved, as long 
as next four combined, second a little longer than third, fourth 
and fifth equal, sixth very little larger, seventh to tenth still 
larger, equal, eleventh ovate. Prothorax as wide at base as the 
length, gently narrowed to near base then constricted to base, 
which is gently sinuate; sides lightly margined; on either side 
of a narrow medial space (which is smooth) is a row of fairly 
large punctures, the rest with sparse punctures.. Elytra elongate, 
parallel-sided, shoulders slightly prominent; with a distinct sub- 
sutural impressed line; coriaceous with a few moderate punctures. 
Abdomen lightly inflated to sixth segment; each segment 
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coriaceous on base and with a few punctures across apex. 
Anterior tibiae widened, curved, with nine teeth on outer margin 
and with a fringe of fine spines on inner margin; intermediate 
not so wide, with seven acute teeth on margin; posterior lightly 
widened to near apex, with six strong spines. Length, 5.5-6 mm. 

Hab. Victoria: Carrum, Ringwood, Lome (C. Oke). 



1-5.—Holotrochus australicus, n. sp.: 1. Imago. 2. Antenna 3 

Anterior tibia. 4. Maxilla. 5. Labium. 

6-12.—O s °riu s victoriae, n. sp.: 6. Labrum. 7. Maxilla. 8. Labium. 
9. Antenna. 10. Anterior tibia and tarsus. 11. Intermediate tibia and 
tarsus. 12. Posterior tibia and tarsus. 

13-20.—CEphronistus australicus Bl.: 13. Imago. 14. Antenna. 15. 

Labrum. 16. Maxilla. 17. Labium. 18. Anterior tibia and tarsus. 
19. Intermediate tibia and tarsus. 20. Posterior tibia and tarsus. 


In many respects close to the description of C. rubfipennis 
FvL, but the prothorax is not “ quarte parte longiore quam 
latiore,” and its base is sinuate; the abdomen is not transversely 
strigose, and its second segment is not broadly impressed; also 
the colour is not quite the same, as most of the elytra in O. vic¬ 
toriae is piceous. 

Type in coll. Oke. 
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Genus CEphronistus Blackburn. 

(Text-figs. 13-20, 45.) 

{Trans. Roy. Soc ., *S\ Aust., 1902, p. 20.) 

There are several specimens in front of me that have been 
identified by the late Mr. Lea as belonging to the genotype, 
CE. australicus BL, from comparison with specimens so identi¬ 
fied by Blackburn. I believe they are correctly identified, but 
there are some differences from the description. 

Blackburn in proposing the genus gave as its most distinguish¬ 
ing character, “ tarsi 3-articulati.” And further stated that “ it 
is very easily recognizable as an Osoriid with less than five tarsal 
joints and the front tibiae resembling those of a Scaritid.” Un¬ 
fortunately, he did not mention which Scaratid! The species has 
five tarsal segments, though 1 doubt if they can all be seen 
except in a balsam mount. But the name should be retained 
as the structure of the mouthparts is distinctive. Blackburn 
twice stated that the eyes could not be seen when the head was 
viewed from above, but this is a mistake, as, when the top of 
the head is in the centre of the field of a hand lens, both eyes 
are distinctly visible. Important characters either missed or 
inaccurately noted are :— 

Labrum unusually large, shaped like a pecten shell, anterior 
margin scolloped; with conspicuous criss-cross lines and fur¬ 
nished with long setae. Mandibles of peculiar shape, bifid at 
apex, with a membrane near base. Maxillae with the lacinia 
curved, bifid at apex and with numerous long setae on inner 
edge; the galea curved, longer than lacinia, with two setigerus 
impressions on outer edge; the palpi short, of four segments, 
the first small, second longer than third, fourth longer than the 
three preceding combined, acuminate. Labium as in Osorius. 
Eyes small, on declivious sides of head, arched, fairly prominent. 
Antennae geniculate, scape long, grooved on inner side, club of 
five segments. Femora grooved for partial reception of tibiae. 
All tibiae with two strong spines at apex; anterior spinose- 
dentate on external margin, inner margin sinuate, with a row of 
spines and in the middle a fringe of fine spines or setae; inter¬ 
mediate and posterior almost straight, spmose-dentate on outer 
margin. 

Hab. Victoria: Dandenong and Warburton Ranges. 

Warburtonia, n. gen. 

Body oblong, lightly depressed, winged, of rather small size. 
Head and prothorax about same width, elytra wider. Head of 
moderate size, with longitudinal impressions. Antennae inserted 
under a subtuberculate ridge, just in front of the eyes. Eyes 
fairly large, prominent, with coarse facets. Antennae moderately 
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long, rather thin, lightly thickening to apex, no segment trans¬ 
verse ; basal segment long and apical three forming a light 
club. Labrum transverse, narrow, strongly incurved in middle. 
Mandibles strongly dentate on inner edge, bifid at apex. Maxillae 
with the cardo almost triangular and more prominent than usual; 
the lacinia thin, short, spinulose, and dentated at apex; galea 
thicker and longer than lacinia, with a strong hooked tooth at 
apex, and three small teeth below; palpifer short, with a 
moderately long palpus, having a very small basal segment, the 
second of moderate length, curved, dilated from base to apex, 
third longer and stouter, fourth short, very thin, subulate. 
Labium with its submentum transverse, margins straight; 
mentum rounded on top, convex in front, with the ligula parallel¬ 
sided, slightly rounded on top, paraglossae long; the palpi rather 
stout, well separated at insertion, of three segments. Prothorax 
longer than wide, cordate; with a transverse impression near 
base. Elytra large, wider than prothorax, with impressions; 
its epipleurae very narrow. Abdomen strongly margined to 
sixth segment. Mesostcrnum rather short, produced between 
the intermediate coxae, which are lightly separated. Metasternum 
long, convex. Legs of moderate length, fairly thin; all coxae 
elongate, the anterior conical, prominent, almost touching, the 
intermediate and posterior not protruding, lightly and equally 
separated; femora thin; tibiae thin, straight and without spurs 
or spines, except one at apex. Tarsi 5, 5, 5, four basal segments 
very short and uneven; third lightly produced beneath at apex; 
fourth more strongly produced beneath and furnished with a 
thin, whitish filament, extending to claws; fifth about twice as 
long as four basal, with two strong, lightly appendiculate claws. 

This genus is proposed for two species which, although 
different in appearance, agree in the essential characters of the 
mouth and in the peculiar tarsi. On dried specimens there 
appears to be a thin, membraneous extension of the fourth 
segment. After a leg had been in KOH and mounted in balsam, 
it was noticed that the filament was swollen and appeared like 
a small, elongated balloon. A second leg was tried with the 
same result. Possibly this is a natural function, or it may be 
due to chemical action. 

Genotype, W . inflatipes , n. sp. 


Warburtonia inflatipes, n. sp. 

(Text-figs. 21-27, 46.) 

Dark pitchy brown, elytra and femora a little lighter. Rather 
densely clothed with short, ashen pubescence, becoming longer 
on under surface of head and with a few longer ones on sides 
of thorax and apex of abdomen. Subopaque. The whole body 
with fairly large, close punctures. 
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Male .—Head transverse, with a large impression on either 
side of middle, open in front but closed behind, the ridge between 
very convex; antennal tubercle quite prominent; under surface 
transversely strigose. Antennae reaching base of prothorax; 



21 

(Text-figs. 21-27.) 


21-27.—Warburtonia inflatipes, n. sp.: 21. Imago. 22. Labrum. 23. 
Maxilla. 24. Labium. 25. Tibia and tarsus, from a dried specimen. 

26. Tarsus and tip of tibia, from a balsam preparation, side view. 

27. Same, from below. 

first segment about length of next two combined, second same 
length as third but thicker, fourth to seventh subequal, monili- 
form, eighth quadrate, ninth and tenth equal, eleventh about one 

















Australian Staphylinidae. 


107 


and a half times the length of tenth, ovate-acuminate, the last 
three of same width. Prothorax subcordate, widest near apex; 
with a semicircular impression near base and ending well up on 
the sides, a moderate-sized impression on either side of disc just 
in front of sub-basal impression. Scutellum minute. Elytra 
sub-quadrate, angles lightly rounded; suture lightly elevated; on 
either side of scutellar region is a medium-sized obtuse tubercle, 
around which the elytra is depressed. Abdomen almost parallel¬ 
sided to near apex, then abruptly narrowed; on ventral surface, 
the seventh is notched almost to base. 

Female .—Only differs from the male in having the seventh 
segment entire below. Length 2.75 mm. 

Hab. Victoria: Warburton (C. Oke), in grass on marshy 
ground. 

A dingy-coloured species of unattractive appearance, but of 
particular interest on account of the peculiar tarsi. 

Types in coll. Oke. 

Warburtonia rufipes, n. sp. 

Black, base of first three antennal segments, apex of mandibles 
and the legs bright reddish-yellow, tibiae lightly infuscated in 
middle. Well clothed with moderately long, whitish pubescence. 
The whole insect finely shagreened. Head, prothorax and elytra 
with large, close punctures, smaller and sparser on abdomen. 
Fairly nitid. 

Male. —Head, to insertion of antennae, strongly transverse, 
much narrowed on clypeus; antennal tubercles prominent; im¬ 
pressions much as in W. inflatipes. Eyes very prominent. 
Antennae thinner, but otherwise much as in W. inflatipes. Pro¬ 
thorax subcordate, widest near apex, strongly rounded on sides; 
with an elongate impression on either side of middle, the space 
between appearing as a raised ridge, but vanishing at apical 
fourth. Elytra a little longer than wide, humeral angles lightly 
rounded; moderately impressed on either side of suture at base 
and just traceable to apical fourth, another, very faint, impres¬ 
sion on basal third, leaving an elevated ridge between, declivious 
on its inner edge, scarcely so on outer. Abdomen subparrallel- 
sided; with a deep notch on ventral surface of apical segment. 
Legs as in IV. inflatipes. Length, 2.30 mm. 

Hab. Victoria: Warburton (C. Oke). 

A smaller and narrower species than the foregoing one. It 
is darker, with brighter-coloured legs and more conspicuous 
clothing. In one specimen most of the elytra is reddish-brown 
with the base infuscated, in another, it is mostly dark. The 
elytra are not so wide in proportion to the prothorax, and the 
impressions on prothorax and elytra are very different. 

Type in coll. Oke. 
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OxYTELUS DIXONIj 11. Sp. 

Black; mandibles, antennal tubercles and prothorax bright red; 
palpi, base of first three segments of antennae, coxae, apex of 
femora and tarsi reddish-yellow. Glabrous. Fairly nitid. 

Male .—Head large, wider than prothorax, hind angles rounded 
off; margin of clypeus strongly elevated, quadrilobed; antennal 
tubercles strongly elevated; the centre of vertex raised, with a 
shallow groove on either side and flattened between antennae; 
with sparse, large punctures and the base and sides with short, 
coarse striae. Eyes large, globose, with fine facets. Mandibles 
large, projecting forward, with a large tooth about apical third, 
in front of which they are obliquely grooved. Antennae not 
reaching base of prothorax; first segment longer than next two 
Combined, third longer than second, but thinner, fourth a little 
longer than wide, fifth to tenth transverse, eleventh conical. 
Prothorax transverse, shorter than elytra, hind angles strongly 
rounded, front lightly produced, front margin strongly bisinuate, 
produced in centre; around the sides and down centre widely, 
but not sharply, grooved; with large, irregularly distributed, 
punctures. Elytra transverse, shoulders lightly raised and pro¬ 
duced, hind angles rounded off, widely emarginate at apex; 
suture raised; with a wide, but not sharply defined, impressed 
groove in centre of each elytron; with large, more or less con¬ 
fluent, punctures. Abdomen elongate with the second and third 
segments transversely impressed; strongly margined; the margin 
and base of each segment with rather close punctures, but dis¬ 
appearing on apex. Legs robust, front tibiae thickened from 
base to apical fourth, where there are some strong spines, then 
abruptly cut away to apex. 

Female .—Differs in having a much smaller head, with smaller 
mandibles and the prothorax a little smaller. Length, 6 mm. 

Hab. Victoria: Emerald (C. Oke and J. E. Dixon). 

f he largest and most robust species of the genus yet described 
from Australia. The head and mandibles are larger than in 
O. micropterus Lea. 

Types in coll. Oke. Paratypes in coll. Dixon. 

Bledius militarts, n. sp. 

(Text-fig. 68.) 

Black, apex of mandibles and elytra (the suture and the decli- 
vious base infuscated) reddish, base of antennae and legs 
testaceous. Well clothed with short, ashen pubescence. Fairly 
nitid except front of head, which is opaque. 

Head small and with the eyes much narrower than the pro¬ 
thorax ; antennal ridges scarcely prominent; clypeal suture 
strongly procurved; deeply, but minutely, coriaceous and with 
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a few large punctures. Mandibles strongly curved, with a 
fauly strong, oblique tooth towards apex and a small one near 
middle. Eyes large globose, with fairly large facets. Antennae 
with first segment long, curved, second to fourth elongate, 
decreasing, fifth subquadrate, sixth to tenth transverse, eleventh 
briefly ovate. Prothorax about as long as wide, strongly rounded 
on sides, base straight, apex recurved; median channel distinct- 
sculpture as on head, but punctures closer. Elytra a little longer 
than wide much wider than prothorax, convex, sides parallel 
apex deeply emargmate; with large, round, dense punctures. 
Abdomen slightly widening to fifth segment, then abruptly 
narrowed to apex; the base of segments one to live transversely 
impressed; with fine criss-cross lines and moderate punctures 
fairly dense on basal segments, but almost disappearing towards 
apex. Length, 4 mm. 


Hab. Ring-wood, Belgrave (C. Oke). 

In Blackburn’s table (1) of the genus this species would fall 
beside B. cowleyi Bl„ but the colour is different, as also are the 
punctures and the shape of the prothorax. 

i he mandibles are rather close to the species the late Mr. A M 
Eea identified as B. mandibularis Mach, but the colour is very 
different, and the new species is more robust, with a wider and 
more strongly rounded prothorax. 

Types in coll. Oke. 


Bledius australis, n. sp. 

(Text-figs. 66, 67.) 

Piceous, antennae and elytra ferruginous, palpi and legs watery- 
avous. Rather densely clothed with moderately long ashen 
pubescence. Head opaque, elsewhere subnitid. 

Head with eyes, wider than prothorax, impressed between the 
antennal tubercles, which are well raised; clypeal suture pro- 
curved; with minute coriaceous sculpture. Mandibles strongly 
curved, with a strong tooth near middle, which is parallel to 
the mandible and indistinct from above. Eyes large, strongly 
arched, with large facets. Antennae fairly long, first segment 
long curved, second to fourth elongate, fifth and sixth sub¬ 
quadrate, seventh to tenth transverse, eleventh briefly ovate 
rrothorax transverse, scarcely as long as head, base much 
narrower than apex lightly rounded on sides; median channel 
very distinct; rather finely coriaceous and with fairly large 

j E ! ytra niuc ^ wider and longer than prothorax, 
slightly widened to apex, which is deeply emarginate; with close 
punctures, a little smaller than on prothorax. Abdomen as in 
preceding species. Length, 4M-.50 mm. 

Hab. Victoria: Caulfield, Emerald, Warburton. (C. Oke.) 
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1 his species would also fall beside B. cowleyi Bl. in Black¬ 
burn’s table(l), except that the base of the antennae is not pale. 
The peculiar mandibles will easily separate it from its nearer 
allies. 

Types in coll. Oke. 

Subfamily EUAESTHETHINAE. 

Edaphus mjobergi Bernh. 

(Arkiv for Zoologi, Band 10, No. 5, p. 3.) 

1 here appears to be some mistake in either the description or 
the fig. of this species. Bernhauer in his description says: “ De 
Korper ist unbehaart ” and “ die Augen kaum vorragend, flach, 
nicht gewolbt.” But the figure shows quite a hairy species, 
and though the eyes are difficult to make out, they certainly 
appear fairly prominent and arched. It seems likely that the 
figure was taken from a specimen of E. termitophilus. 

Edaphellus melculus, n. sp. 

(Text-figs. 28, 53.) 

Bright reddish-testaceous, appendages a little paler. Clothed 
with moderately long, pale pubescence. Nitid. 

Male. Head (excepting eyes) longer than wide; front of disc 
semi-circular, strongly raised; with a large impression on the base, 
Insinuate in front between the eyes, where there are two round, 
black foveae; laevigate. Eyes large, prominent, black. Labrum 
produced to a blunt point in centre. Mandibles long, acute, with 
an obtuse swelling near base. Maxillary palpi with the 
apical segment large almost securiform. 'Antennae scarcely 
reaching middle of prothorax, first and second segments long and 
stout, intermediate short and thin, tenth and eleventh suddenly 
much wider, eleventh as long as preceding three combined. 
Prothorax cordate, rounded on sides, rather strongly constricted 
near base where there is a deep transverse groove, within which 
are seven laige round foveae, the groove closed on either side 
by a short, sharp, black c.arina; laevigate. Elytra slightly longer 
than wide, lightly rounded on sides; shoulder slightly prominent; 
laevigate. Abdomen lightly margined, evenly narrowing to 
apex; with a few small punctures; under surface of apical seg¬ 
ment with a deep V-shaped notch. Legs moderate length thin 
simple. ’ y 

Female .—Differs only in having the apical segment of abdomen 
straight across apex. Length, 1.20-1.40 mm. 

ITab Victoria: Belgrave, Gembrook, Warburton, Preston, 
Macedon. (C. Oke.) 

d his species seems to agree very well with the characters of 
the genus, and is rather close to the genotype according to the 
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figure given, but differs in the impressions of the head, the thorax 
not so wide in front, elytra not so wide at base in proportion to 
width of prothorax and in the puncturation. 

Edaphellus melculus var. camponoti, n. var. or n. sp. ? 

On several occasions I have found specimens in the nests of 
the common “ sugar ant/’ which may be a distinct species, but 
I prefer, for the present, to regard them as only a variety. 
They are a little smaller, thinner, and paler in colour, but other¬ 
wise they are much as the typical specimens. One day at Fern 
Tree Gully I opened a nest of the Camponotus that must have 
had at least 50 of the staphylinids in it. 

Hab. Victoria: Fern Tree Gully, Evelyn, Lilydale. (C. Oke.) 

Types in coll. Oke. 

Geosthethus, n. gen. 

Body elongate, cylindrical, minute, apterous. Head with inter¬ 
ocular foveae. Antennae inserted near base of mandible, of 
eleven segments, the first two large and the last five increasing, 
strongly clubbed. Eyes small, scarcely prominent, sublateral. 
Labrum transverse, finely denticulate. Mandibles long and 
thin, acute and with an acute tooth near middle. Maxilliae with 
the lacinia curved, ciliate at apex; galea longer than lacinia, 
oiliate at apex; the palpi of four segments, the first small, the 
second thin at base, moderately dilated to apex, third large, 
obovate with a thin base, fourth small, subulate. Labium 
narrow, transverse. Labium with the submentum narrow, 
transverse; the mentum transverse, rounded on sides, with the 
internal lobe produced to an acute point; paraglossae free, 
spinose; palpi of three segments, first small, second large, obovate, 
third thin, subulate. Prothorax longer than wide, with the sides 
finely margined. Elytra very small, with a subsutural stria. 
Abdomen finely margined, lightly widening to sixth segment. 
Legs rather short; coxae as in figs., femora stout, tibiae dilated 
near apex, tarsi 4, 4, 4. 

This genus is proposed for a very small, thin species, found 
living in decaying vegetable mould. 

Genotype, G. attenuatus , n. sp. 

Geosthethus attenuatus, n. sp. 

(Text-figs. 33-40, 56.) 

Testaceous, mandibles, palpi and legs a little paler than body. 
Well clothed with short, pale pubescence, becoming rather long 
on last two segments of abdomen. Very distinctly, though finely 
shagreened, and with very fine punctures, much closer on head 
and prothorax than elsewhere. Subnitid. 
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Head subquadrate, lightly rounded on sides, hind angles 
lightly rounded; antennal tubercles fairly prominent, near each 
is a small round fovea. Eyes small, scarcely prominent. 
Antennae short, just passing base of head; first two segments 
large, second a little smaller than first, third to sixth small, equal, 
moniiiform, seventh to tenth increasing, seventh quadrate, eighth 
to tenth transverse, eleventh conical, as long as two preceding 
combined. Mandibles thin, with an acute tooth on inner edge 
and a small one on upper surface. Prothorax slightly longer 
than wide, widest near apex, lightly narrowed to base, a faint 
transverse impression near base. Elytra very short, hind angles 
lightly rounded off. Abdomen almost parallel-sided to sixth 
segment, seventh narrower; with a fine margin. Legs short, 
the tibiae dilated and rounded near apex. Length, 1.37 mm. 
Width of prothorax, 0.16 mm. 

Hah. Victoria: Belgrave, Warburton. (C. Oke.) 

A very thin species of a almost uniform colour, though the 
reflection of light, due to the sculpture, makes it appear lighter 
or darker in parts. It is certainly the thinnest Staphylinid that 
I have seen. 

Type in coll. Oke. 

Austroesthethus, n. gen. 

Characters as in Geosthethus , to which it is closely allied, 
differing only in having the abdomen not margined and the 
intermediate coxae a little further apart, with the mesosternum 
carinate between. 

The head is larger and more rounded. The mouthparts 
appear to be identical, though I have not dissected out the labium, 
but the mentum and palpi are identical. It seems strange that 
two genera so obviously allied, should differ in this important 
character of the abdomen. 

Genotype, A. passer cuius, n. sp. 

Austroesthethus passerculus, n. sp. 

(Text-figs. 29-31, 54.) 

Reddish castaneous, abdomen a little lighter than rest; mandi¬ 
bles, palpi, antennae (club infuscated) and legs testaceous. 
Rather sparsely clothed with short, pale pubescence, becoming 
longer and more conspicuous on abdomen; in addition, the pro¬ 
thorax with sparse, and sides and apex of abdomen with numerous, 
long black setae. Subopaqtte. 

Male .—Head almost round, convex; strongly shagreened and 
with fairly numerous, moderate punctures. Labrum with fine, 
acute denticulations. Mandibles curved, very acute at apex; 
with an acute tooth near middle and an obtuse angulation near 
base. Eyes large, coarsely faceted, a little prominent. Antennae 
just passing base of head: first two segments stout, third to 
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seventh thin, elongate, eighth lightly transverse, ninth strongly 
transverse, tenth much larger, transverse, eleventh ovate, nearly 
length of three preceding combined. Prothorax same width as 
head and elytra, widest about apical third, lightly narrowed to 
apex, a little more to base; with a transverse groove at base in 
which are eight foveae and a short, black carina on sides; 
faintly shagreened, without punctures. Elytra about same 
length as head, shoulders rounded off, arcuate at apex: sub- 
sutural striae fairly deep; lightly shagreened. Abdomen with 
a few large punctures and rather strongly shagreened; under 



(Text-figs. 28-40.) 

28. Edaphellus melculus, n. sp. 29. Austroesthethus passerculus, n. sp. 
30. A. passerculus, n. sp. Antenna. 31. A. passerculus, n. sp. Labrum. 
32. A. gippsensis, n. sp. Antenna. 

33-40.—Geosthethus attenuatus, n. sp.: 33. Imago. 34. Antenna. 

35. Labium. 36. Labrum. 37. Maxilla. 38. Anterior leg. 39. Inter¬ 
mediate leg. 40. Posterior leg. 

surface with more numerous large punctures, the subapical seg¬ 
ment with a deep U-shaped excision and the apical segment split 
to base. 

Female .—Differs from the male in being a little wider and in 
the ventral segments of abdomen straight across their apices. 
Length, 2.3 mm. 

Hab. Victoria: Fern Tree Gully, Belgrave, Warburton: Mt. 
Donna Buang at 4,000 feet; New South Wales: Mt. Kosciusko 
at 6,500 feet. (C. Oke.) 

Types in coll. Oke. 
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Austroesthethus gippsensis, n. sp. 

(Text-fig, 55.) 

\ ery dark reddish-castaneous, in places almost piceous, parts 
of sternum lighter; mandibles and legs (knees infuscated) 
testaceous. Clothed with very sparse, short, pale pubescence, 
except on abdomen, where it is more conspicuous and where 
there are also numerous longer, black setae, becoming denser 
towards apex. Subnitid, sternum and parts of abdomen more 
nitid. 

Male .—Head transverse, strongly convex; finely but deeply 
shagreened, and with a few small punctures; antennal tubercle 
hardly noticeable, frons suddenly declivious and the clypeal 
suture with a sharp, strongly elevated, carina; the labrum with 
fine, acute denticulations. Mandibles thin, acute, with an acute 
tooth near middle. Eyes large, occupying nearly whole side of 
head, slightly prominent, coarsely faceted. Antennae longer than 
in A. passercuius; second segment longer than first, third to 
seventh elongate, eighth quadrate, ninth transverse, wider than 
eighth, tenth transverse, much wider than ninth, eleventh ovate, 
same width as tenth, as long as three preceding combined. Pro¬ 
thorax cordate, widest near middle, rounded on sides; with 
several elongate, fovea-like impressions across base, forming a 
transverse impression; sculpture as on head. Scutellum small. 
Elytra as wide as the length at the sides, shorter on the suture, 
which is lightly elevated ; shagreening coarser than on head. 
Abdomen almost parallel-sided to sixth segment; three basal 
segments very finely granulate and subopaque, the others nitid, 
all with large, sparse punctures; under surface of sixth segment 
lightly flattened and apex feebly emarginate, seventh with a 
V-shaped notch from apex to near base. Legs of moderate 
length, simple. 

Female .—Differs in not having the impression or notches on 
under surface of abdomen. Length, 2-2.20 mm. 

Plab. Victoria: Pakenham in moss, Traralgon in flood debris 
(C. Oke), and in moss gathered by Miss J. Galbraith. 

4 his species differs from A. passerculus by its larger eyes, the 
carina on the clypeal suture, and by the longer and differently 
shaped antennae. 

Types in coll. Oke. 

Austroesthethus punctatus, n. sp. 

Piceous; antennae, palpi and legs obscure brown; mandibles 
bright yellowish-brown. Sparsely clothed with short, adpressed 
pubescence, the sides and apex of abdomen with some long dark 
setae. 

Male .—Head transverse, convex, frons declivious; the labrum 
with a few denticulations in centre; strongly shagreened with 
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criss-cross lines. Eyes large, occupying whole side of head, 
strongly arched, with rather coarse facets. Mandibles, palpi, 
and antennae much as in A, passer cuius. Prothorax cordate, 
rounded on sides, constricted near base, where there is a large 
foveate impression on either side, the transverse groove between 
rather faint; with conspicuous criss-cross shagreening lines and 
numerous large punctures. Elytra transverse, much longer on 
sides than suture; with sculpture as on pronotum. Abdomen 
lightly narrowing to fifth segment, sixth much narrower; the 
three basal segments with sculpture as on elytra, the fourth and 
fifth strongly punctate on base, but their apices and sixth segment 
laevigate; the sixth segment with a strong V-shaped notch on 
undersurface. Undersurface of head and sternum with distinct 
criss-cross lines. 

Female only differs in having apex of sixth abdominal segment 
entire. Length, 2.30 mm. 

Hab. Victoria: Grampians (C. Oke). 

The eyes in this species are even larger and more coarsely 
facetted than in A . gippsensis, and the strongly punctate pronotum 
and elytra will separate it from both of the above species. The 
sculpture of the head is deep and almost round, and might equally 
be called fine reticulate punctures. 

Types in coll. Oke. 

Subfamily PAEDERINAE. 

Oedichirus pictipes, n. sp. 

Head, abdomen, subapical half of femora and subbasal half 
of tibiae black; prothorax and elytra ruby-red: labrum and 
mandibles testaceous; base of femora, “ knees ” and apex of 
tibiae clear flavous; tarsi, antennae (part) and palpi of a dingy 
flavous; each segment of antennae partly infuscated. Moderately 
clothed with rather long, pale setae or pubescence. Subnitid. 

Male .—Head small, almost round in outline; with a small, 
elevated space (scarcely a tubercle) over base of antennae, this 
continued towards front as a narrow ridge, but not quite meeting; 
with large, irregularly spaced, punctures. Labrum with a small 
notch in centre. Mandibles with a sharp tooth near middle. 
Eyes rather prominent. Antennae fairly long, thin, segments 
elongate, decreasing in size towards apex. Prothorax longer 
than wide, widest near apex, much narrowed to base: with irre¬ 
gular, subseriate rows of large punctures. Elytra much shorter 
than prothorax, produced at hind angles; with large, close 
punctures. Abdomen with punctures of about same size as on 
elytra, but closer together; underside of sixth segment with apex 
deeply emarginate. Legs long and thin; anterior tarsi strongly 
inflated. 
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Female. —Differs in having the margin of the sixth segment 
straight across ventral surface. Length, 7.50 mm. 

Hab. New South Wales: Mt. Wilson (C. Oke). 

A small species rather like Oc. cribra-tus Lea and Oe. tricolor 
Lea; distinguished from the former by its red elytra, the head 
and thorax more closely and deeply punctured, and the anal styles 
more strongly developed; from the latter, by its smaller size, 
black head, which is more closely punctured, and the prothorax 
more narrowed to base, from the description of Oe. cribriventer 
Lea, it differs in having the elytra red and the legs bicoloured 
and the puncturation is different. On the basal half of the pro¬ 
thorax there is a median longitudinal space free of punctures, it 
narrows and disappears anteriorly, on either side of which there 
is a semi-double row of punctures, then two rows of single 
punctures, with two narrow impunctate ridges. 

Types in coll. Oke. 

Scopaeus testaceipes Lea. 

(Trans. Roy. Soc. S.A. , xlvii., p. 27, 1923.) 

There were six specimens in front of me, from Warburton and 
Fern Tree Gully, five of which I have taken with ants. 

Male .—The male, hitherto unknown, has the fifth ventral 
segment with a deep impression along its entire length; the sixth 
has a sharp \ -shaped notch on its apex; the seventh is notched 
at apex and split to base. The anterior tibiae are notched 
towards base and have some furry pubescence there, but I cannot 
detect a comb. 

Allotype Male. In coll. Oke. 

Scopaeus gracilis, n. sp. 

Llack, or nearly so; antennae, palpi and legs, except hind 
femora, of a pale, dingy brown. Rather densely clothed with 
short, ashen pubescence, more noticeable on elytra than else¬ 
where; a few longer setae near apex of abdomen. Most of 
surface shagreened and with dense, minute punctures. 

Male. Head narrow, longer than wide, narrowed from base 
to apex, hind angles lightly rounded off. Antennae with first 
to seventh segments longer than wide, eighth to tenth quadrate, 
eleventh ovate-acuminate. Prothorax a Tittle longer than wide, 
strongly narrowed from apical third to apex; medial line lightly 
elevated on basal fourth. Elytra a little longer than wide, 
humeral angles lightly rounded off; lightly depressed near 
scutellum.. Lffider surface of abdomen with margin of sixth 
segment, lightly emarginate, seventh with a V-shaped excision. 
Legs thin; front tibiae strongly notched near base and with a 
small comb. 
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Female .—Similar to the male, but margins of abdominal seg¬ 
ments entire. Length, 2.25-2.50 mm. 

Hab. Victoria: Pakenham (C. Oke) in moss. 

A small, thin species evidently near S. moerens Lea, from 
Western^Australia, but head and antennae different. It is rather 
like S. digitalis Fvl. in appearance, but smaller and head narrowed 
to eyes, not widened. About the size of 5\ latebricola Bl., which 
is paler, head not so narrowed in front and its hind angles more 
rounded, and is a wider species. 

Types in coll. Oke. 



(Text-figs. 41-68.) 

Mandibles of Staphylinidae: 41. Holotrochus australicus, n. sp. 42. 
Osorius victoriae, n. sp., left, 43. Right. 44. Thoracophorus kingi Lea. 
45. (Ephronistus australicus Bl. 46. Warburtonia inflalipes, n. sp. 47. 
Toxoderus banksi Fvl. 48. Coptotermoecia alutacia, n. sp. 49. Mac- 
rodicax latebricola, n. sp. 50. Scimbalium nitidum, n. sp. 51. Medon 
reticulatus, n. sp., left. 52. Ditto, right. 53. Edaphellus melculus, n. sp. 
54. Anstroesthethus passerculus, n. sp. 55. A. gippsensis, n. sp. 56. 
Geosthethus attenuates, n. sp. 57. Hypcromma labrale Lea. 58. H. pallipes 
Oke. 59. Procirrus ferrugineus Lea. 60. Microtachyporus imbricatus, 
n. sp., left. . 61. Ditto, right. 62. Amblyoponiphilus satelles, n. sp., left. 
63. Ditto, right. 64. Dabra myrmecophila Oil. 65. Dabrasoma subopa- 
cum, n. sp. 66. Bledius victoriae, n. sp. 67. Ditto, tip from side. 68. 
Bledius militaris, n. sp. 

Medon reticulatus, n. sp. 

(Text-figs. 51, 52, 77.) 

Dingy brown, mandibles and legs paler. Clothed with ashen 
pubescence becoming rather dense on elytra and abdomen, on the 
sides and apex of the latter it is fairly long. 
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Female .—Head rather flat, about as wide at the base as long, 
narrowed in front, hind angles lightly rounded off; in front 
with round reticulate punctures, becoming more elongate and 
irregular in shape on centre and sides. Labrum produced for¬ 
ward in the central third of its margin. Mandibles strong, 
acutely pointed and with three strong teeth on each. Antennae 
rather stout, not reaching middle of prothorax; first segment 
longer than next two combined, third thinner and shorter than 
second, same width but longer than fourth, fourth to tenth 
decreasing in length but becoming wider, ninth and tenth trans¬ 
verse, eleventh ovate acuminate. Prothorax about as long as 
wide, widest near apical third; front angles lightly, hind angles 
strongly, rounded off; with punctures much as on head, round 
on apical part, elsewhere very irregular in shape. Elytra longer 
than wide, a little longer than prothorax, sides almost parallel; 
with close, coarse, round punctures. Abdomen subparallel-sided 
to sixth segment; with moderate sized, but not sharply defined 
punctures. Anterior femora edentate and their tibiae with a 
small notch at basal third from which two or three dark, spine¬ 
like setae protrude. Length, 3.50 mm. 

Hab. Victoria: Sunshine, Bendigo. (C. Oke.) 

With outlines much as in M. debilicornis Woll., but much 
larger, hind angles of head more rounded off, mandibles with 
three, instead of two, teeth; labrum and the sculpture very 
different. The sculpture might be described as being strongly 
coriaceous, as the round, reticulate punctures seem to merge into 
the irregular mesh. 

Thinking this species might be a var. of M. uniformis Lea, I 
sent two specimens to the Adelaide Museum in 1927, but they 
were returned as not that species, and ticketed “ Not in Adelaide 
colls.” 

Type in coll. Oke. 

IIyperomma globuliferum Lea. 

(Text-figs. 69-72.) 

As this species has not been figured previously I have given 
a figure, with its larva, which has not been described, also one 
of the mouthparts as they are typical of this interesting genus. 

Blackish-brown with the soft parts between the segments a 
pale dingy flavour; head (disc excepted) dull reddish; antennae, 
palpi and legs reddish-flavous. Head clothed with fine, short, 
reddish pubescence, sparse on disc, but rather close on the 
sides; pronotum with sparse, stiff setae, a few clubbed; meso 
and metanotum and abdomen (both surfaces) with rather long, 
stout, clubbed setae. Subopaque. 

Head large, a little longer than wide, hind angles widely 
rounded off; surface finely granulate; armed in front with seven 
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strong teeth: a large trifid one in centre, followed by a large, 
acute tooth and then by two smaller, subequal ones on either 
side; the epicranial suture is distinct as a finely impressed line, 
with its frontal arms running out to just behind the base of the 
mandibles. On lower surface, on either side of buccal opening, 
there is a large, acute tooth; with two large, round impressions 
near centre of disc, and two impressed, oblique lines from base 
to near centre of disc. Eyes small, on edge of disc, scarcely 
visible from below. Antennae of three segments, with a fairly 
prominent basal tubercle; first and second segments subequal, 
third short. Maxillae prominent with four segmented palpi: 
the first very short, second short, third longest, fourth nearly 
as long as third, but thinner. Labium prominent with three 
segmented palpi. Thorax and abdomen with a deeply impressed 
longitudinal sulcus. Prothorax narrower than mesothorax, with 
two impressed, transverse lines. Meso- and metathorax each 
with two large impressions on posterior margins. Abdomen of 
nine segments, the surface uneven and with numerous impres¬ 
sions. Length of the larva described, 18 mm. 

Several larvae have been found, generally under fairly deeply 
embedded logs, one of which I was fortunate to be able to keep 
alive until it turned into an imago. Unfortunately, no notes 
were kept about the pupa. 

Hyperomma atrum Oke. 

(Text-fig. 73.) 

( Proc . Linn. Soc. NSW., 1928, p. 3.) 

Ihe female of this species differs from the male in having the 
margin of the apical segment entire below and the subapical seg¬ 
ment convex. Carrum, Victoria. 

Allotype in coll. Oke. 


Hyperomma pallipes Oke. 

(Text-figs. 58, 75.) 

( l-C ', p. 3.) 

Figures of the mandible and labrum of this species are given 
for comparison with other species. 

Hyperomma labrale Lea. 

(Text-figs. 57, 76.) 

(Lea, Trans. Roy. Soc. S.A., 1923, p. 42.) 

Figures of the mandible and labrum of the Warburton speci¬ 
men of this species are given for comparison with other species. 
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(Text-figs. 69-77.) 

69-72.—Hyperomma globuliferum Lea. 69. Imago. 70. Larva. 71. 
Ventral view of head of larva. 72. Complete mouthparts. 

73. Hyperomma atrum Oke. 74. Hyperomma polypunctum, n. sp 
75. Hyperomma pallipes Oke, labrum. 76. Hyperomma labrale Lea, 
labrum. 77. Medon reticulatus, n. sp. 
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Hyperomma polypunctum, n. sp. 

(Text-fig. 74.) 

Blackish, elytra diluted with red; labrum, mandibles, palpi and 
apices of abdominal segments reddish-castaneous; legs, three 
last segments of antennae and the base of the others of a dingy 
flavous. Nitid. Head, sides of prothorax and elytra, last two 
segments of abdomen and anal styles with numerous, long, black, 
setae; antennae and abdomen with short, dark pubescence. 

Head subquadrate, hind angles rounded off; on base of each 
antenna are two large semi-confluent punctures and these with 
two similar-sized punctures in centre form a lightly procurved 
row of six punctures; from inner base of antennae there is a 
deeply procurved row of punctures: four large ones on each side 
and two smaller ones in centre, between these punctures and 
labrum the head is depressed; in middle of vertex rather sparsely 
punctured, elsewhere with crowded punctures of varying size; 
undersurface with a few large, scattered punctures. Eyes large, 
invisible from below. Antennae with first segment long, second 
short, third distinctly longer than fourth, fourth to tenth decreas¬ 
ing in length, eleventh briefly ovate. Labrum with a U-shaped 
excision in middle. Mandibles rather thin, with an acute tooth, 
preceded by a notch, near base, Mentum with two moderate- 
sized globular appendages. Prothorax elongate, all angles 
rounded off; with a semi-double row of about 22 punctures on 
either side of the middle; near the sides, from apex to near 
middle, a row of six large punctures, outside this an uneven 
row of nine smaller punctures and three large ones near the 
middle of the extreme, deflexed margin ; the whole surface with 
small, close, asperate punctures. Scutellum very small. Elytra 
about same length as head, shoulders rounded off ; suture 
depressed; with large, rough punctures, intermixed are smaller, 
asperate punctures. Abdomen rather coarsely shagreened. Legs 
long; anterior tarsi narrow, but wider than the others. Length, 
8.50 mm. 

Hab. New South Wales: Dorrigo (C. Oke). 

The sculpture of the head, pronotum and elytra of this species 
is very distinct, and will easily separate it from previously 
described ones. On the elytra some of the larger punctures are 
confluent. On each elytron there is a row of large, deep 
punctures, nearer side than suture, which appear to have a 
lightly raised carina on either side of them, but it is not apparent 
from the sides, and so is probably only due to the impressing of 
the punctures. 

Type in coll. Oke. 

Macrodicax latebricola, n. sp. 

(Text-fig. 49.) 

Pale castaneous, antennae (basal segments excepted) palpi 
and legs paler; pronotum, elytra, mandibles, and three basal 
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segments of antennae bright reddish-castaneous, head darker. 
Well clothed with dark setae, becoming longer and more notice¬ 
able on the sides, and most numerous near apex, of abdomen; 
abdomen and appendages also with dark pubescence. Nitid, with 
a slightly bluish gloss. 

Head a little longer than wide, parallel-sided to neck, gently 
incurved in front, with the frons obliquely sloping; with numer¬ 
ous small, but sharp, punctures, and the following large ones: 
largest near base of antennae and a smaller one near it, two 
on either side on edge of frontal slope, six in an oblique row on 
edge of lateral slope and several irregularly placed ones on the 
sides; undersurface with strong crisscross lines and with a few 
large punctures. Eyes fairly large, lateral. Mandibles strong 
and powerful, bidentate. Antennae rather thin, reaching basal 
third of prothorax, with segments as in M. potens Lea. Pro¬ 
thorax longer than wide, wider than head or elytra, parallel¬ 
sided; with sparse, small punctures as on head and thirteen 
large punctures on either side of middle forming a semi-double 
row. Elytra transverse, with slightly irregular rows of large, 
longitudinally semi-confluent punctures and fine crisscross lines. 
Abdomen parallel-sided to sixth segment, seventh abruptly 
narrowed, both surfaces coriaceous and with numerous, large, 
shallow punctures; under surface of fifth segment with a longi¬ 
tudinal impression near apex, the sixth with a large, deep, 
V-shaped excision. Anterior tibiae with a conspicuous fringe 
of fine spines at apex and lightly notched at basal third. 
Anterior tarsi with four basal segments dilated. Length, 9.5 mm. 

Hab. New South Wales: Dorrigo (C. Oke). In a deep gully 
in leaf mould. 

In many respects very close to the description of the only 
described species, M, potens Lea, but much smaller, with "a 
smaller and narrower head and the abdomen parallel-sided. 
Both mandibles are the same on my unique type, and are similar 
to the right mandible of M. potens Lea. 

Type in coll. Oke. 

SciMBALIUM N1TIDUM, 11. Sp. 

(Text-fig. 50.) 

Reddish-testaceous. Moderately clothed with fairly short 
pubescence, with an occasional longer seta on the sides. Nitid. 

Head flat, a little longer than wide, rounded on sides; with 
moderate, fairly close, punctures. Eyes small. Mandibles 
strong, with a large, subacute tooth about middle and nearer base 
a wider, bifid tooth. Antennae reaching base of prothorax; 
first segment longer than next two combined, third slightly longer 
than second or fourth, fourth to tenth decreasing in length, 
eleventh about length of eighth, sharply pointed. Prothorax a 
little wider than head, slightly wider at apex than base; punctures 
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finer than on head. Elytra longer than wide, the suture lightly 
raised, subsutural stria very distinct, with fine, close punctures. 
Abdomen with punctures as on elytra. Legs fairly long, anterior 
tibiae notched near base, where there are a few black setae. 
Length, 7.25 mm. 

Hab. Victoria: Lake Hattah (C. Oke). 

A small, flat species nearest to S. rufum Fvl. of the described 
species, but 5. nitidum is much flatter, with a wider and other¬ 
wise different head. 

Type in coll. Oke. 

Subfamily STAPHYLININAE. 

Genus Quedius. 

Mr. A. M. Lea(2) drew attention to the fact that some males 
belonging to this genus have peculiar combs on the tarsi of the 
intermediate legs, but passed over many species without com¬ 
ment. Below is a list of those species which I have been able 
to examine, separated into two sections. A, those with combs 
and the number of teeth, and B, combless species. There are 
still a few species to be examined, but they are not available to 
me at present. 

A. —belgravcnsis Oke, a V-shaped comb of 25 teeth. 

bellus Lea, a comb of 39 teeth, longest in middle. 

cordatus Lea, 17 teeth, longest in middle. 

diemenensis Bl., 19 teeth, longest near apex. 

hacked Lea, 30 teeth, of even length. 

hybridus Er., 24 teeth, of even length. 

inaequalipennis Lea, 15 teeth. 

inconspicuus BL, 28 teeth, longest in middle. 

nitidissimus Lea, “with a blackish comb” (after Lea) 

pectinatus Lea, 20 teeth, of almost even length. 

piceolus Fvl., 15 teeth, of even length. 

ruficollis Grav., 15 teeth. 

sidneensis Fvl., 19 and 20 very large teeth. 

sulcicollis Fvl., 25 teeth, longest in middle. 

tepperi, 18 teeth, of equal length. 

B. —andersoni BL, a row of bristles* 

apiciflavus Lea, bristly, not combed, 
duplopunctatus Lea, bristly, 
erythroderes Lea, a few bristles, 
fulgidus Fab., bristly, 
iridiventris Fvl., bristly and furry, 
lateroflavus Lea, bristly, not combed, 
luridipennis Macl., with fur and bristles, 
macrops Lea, combless (after Lea), 
melas Lea, bristly, 
nelsonensis BL, a few bristles, 
pictipennis BL, furry, 
pignerator Lea, bristly, not combed, 
thoracicus Fvl., bristly, not combed. 
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Quedius nelsonensis Bl. 

{Trans. Roy. Soc. S. Aust., 1903, p. 93.) 

Blackburn in describing this species said that he felt sure 
there were no wings under the short elytra. Lea in comment¬ 
ing on the species said that it was one “ which may be readily 
distinguished by its bicoloured elytra and apterous body.” But 
the species has ample wings. I sent some specimens, with the 
wings fully extended, over to the late Mr. A. M. Lea shortly 
after his paper appeared, and he agreed that they belonged to 
Blackburn's species, and that they were both mistaken. The 
species is common in Victoria, and I have taken it on the wing. 


Quedius hackeri Lea. 

{Trans. Roy. Soc. S. Aust., 1925, p. 245.) 

I have taken some specimens of this species at Emerald and 
Warburton, my identification confirmed by Mr. Lea. It is now 
recorded from Victoria for the first time. 

Ouedius erythoderes Lea. 

{Trans. Roy. Soc. S. Aust., 1925, p. 247.) 

This species is not uncommon on the basalt plains near Mel¬ 
bourne; it must be very near, if not identical with, O rubricollis 
Fvl. 


Quedius inconspicuus Bl. 

{Trans. Roy. Soc. S. Aust., 1888, p. 5.) 

Ihe species which Lea identified as this one is fairly common 
on the beaches around Melbourne. It is now recorded from 
Victoria for the first time. 

Quedius marginalis, n. sp. 

Black, elytra and abdomen with a slight greenish gloss; 
mandibles, base of each of the four basal segments of antennae, 
apex of femora, parts of tibiae and the tarsi reddish; the extreme 
margins of elytra and segments of abdomen reddish-yellow; the 
apex of abdomen coppery. Moderately clothed with dark 
pubescence, in addition with a few long, black setae on sides and 
becoming more numerous towards apex of abdomen. Nitid. 
The whole surface with very fine, wavy, transverse lines. 

Head a little longer than wide, rounded on sides; two punctures 
near inner edge of eyes, one just behind the antenna, the other 
behind the base of eye, a row of four moderate punctures near 
base and a few on sides. Eyes small, flat, not as long as inter- 
antennary space. Antennae with first segment about as long 
as next two combined, third longer than second, seventh to tenth 
transverse, eleventh longer than tenth, obliquely narrowed on one 
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side. Prothorax transverse, all angles rounded off, with six 
punctures across apex and two a little further back on disc than 
usual. Elytra transverse, same length down suture as prothorax, 
widened to apex, which is widely and deeply emarginate; with 
fairly large, close punctures. Abdomen with punctures much 
as on elytra; anal styles longer than usual. Length, 6 mm. 

Hab. Victoria, Belgrave (C. Oke). 

Described from two specimens, both of which I believe to 
be females, as I cannot find any distinct masculine features. The 
markings are suggestive of Q. hybridus Er., but the yellow 
margin of elytra is much narrower and more sharply defined, the 
size is larger and the shape of the head is very different. 

Types in coll. Oke. 


Quedius VAGANS, n. sp. 

Pale brown; base of elytra, coxae and femora yellowish-brown; 
head and metasternum black or almost so; antennae beyond 
third segment piceous; pronotum infuscated near apex. Elytra, 
abdomen and appendages well clothed with yellowish pubescence, 
a few long black setae down sides, becoming numerous on apex 
of abdomen. Head and pronotum nitid, elytra less nitid, 
abdomen almost opaque. With fine, wavy, transverse lines, 
except on elytra. 

Male .—Head transverse, convex, rounded on sides, lightly 
flattened between antennae, where there are two punctures; two 
punctures near eyes, one on either side of disc near base and a few 
on sides. Eyes rather small, not length of interantennary space, 
flat. Apical segment of palpi much longer and thinner than 
subapical. Prothorax subquadrate, with angles rounded off, 
with two punctures in usual place and two on apex. Elytra 
longer and wider than prothorax, widely emarginate at apex; 
the suture well raised; with small, asperate, close punctures. 
Abdomen with the apex of most of the segments finely serrate, 
punctures finer than on elytra; apex of the apical segment on 
ventral surface with a slight, rounded, notch in middle. Anterior 
tarsi thin, intermediate with a row of bristles on outer side of 
basal segment, but not combed. 

Female .—Differs in having a smaller head and apex of abdomen 
evenly rounded. Length, 4-4.25 mm. 

Hab. Victoria: Belgrave; New South Wales: Dorrigo. 
(C. Oke.) 

A small species rather close to Q. nothus Lea, but very 
differently coloured, with a raised suture and without the extra 
punctures on pronotum. 

Types in coll. Oke. 
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Thyreocephalus caeruleus, n. sp. 

Black, with a faint purple reflection, elytra dark blue, three 
basal segments of antennae and most of the mouthparts reddish, 
fourth to eleventh antennal segments dull ferruginous, apex of 
tibiae and tarsi reddish-piceous. Sparsely clothed with moderately 
long, black setae, with a few longer ones intermixed. Nitid. 

Head a little longer than broad, a little wider than prothorax, 
with a short ridge running to base of antennae, between that 
and base of mandibles with a semi-double fovea, a larger one 
a little further back, two behind eye, a small group on hind 
angles and rather numerous ones on base near neck, and with 
fairly close, minute punctures. Antennae longer than head, first 
segment as long as next three combined, third one and a half 
times as long as second, fourth to tenth subequal, transverse, 
eleventh ovate. Prothorax about as long as elytra and same 
width at apex, but narrower at base, sides gently incurved, the 
disc with finer punctures than on head and with large, irregular 
punctures on either side of apex and on sides, there is also a 
large puncture on disc a short distance obliquely from anterior 
angles. Scutellum depressed, with a few large punctures. 
Elytra longer than wide, widened at apex, which is moderately 
emarginate. suture depressed, with minute punctures as on head 
and a semi-double row of large ones near suture, a single row 
down centre of disc and a row on the deflexed margin. Abdomen 
almost parallel-sided to near apex, second to fourth segments 
transversely impressed near base, the base of each segment with 
close, coarse punctures, but becoming sparse on apex, the whole 
undersurface strongly punctate. Metasternum raised down 
centre, with a few small punctures. Length, 15-17 mm. 

Hab. Victoria: Hattah, Melton, Sunshine. (C. Oke.) 

Nearest to T. chalcopterns Er. from which it differs in not 
having bright red legs, a flatter head, punctures not quite the 
same, and in being a little wider. 

Types in coll. Oke. 

Subfamily TACHYPORINAE. 

Co NOSOMA PICTUM, U. sp. 

Testaceous; base of head, two transverse spots on base of 
prothorax, two arcuate faciae, first about basal third, the second 
near apex, the latter not reaching suture, a vitta on centre of 
third and nearly all the fourth abdominal segments and fifth to 
ninth antennal segments black ; four basal and two apical seg¬ 
ments of antennae and a transverse mark near base of elytra 
white, or nearly so. Rather densely clothed with yellowish 
pubescence, in addition the elytra and abdomen with numerous 
long, stiff, black setae. Nitid. 
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Head transverse, with very minute punctures. Antennae 
scarcely attaining base of prothorax, third segment longer and 
thinner than second, fifth longer than wide, sixth subcjuadrate, 
seventh to tenth transverse, eleventh ovate-acuminate. Pro¬ 
thorax transverse, evenly narrowed from base to apex, 
hind angles scarcely produced; with sparse, line punctures and’ 
very fine, wavy, transverse lines. Elytra about one and a half 
times as long as prothorax, lightly narrowed to apex, which is 
strongly emarginate; with rather close, fine punctures and fine 
criss-cross lines. Abdomen strongly tapering to apex; basal 
segments closely punctured, towards apex almost impunctate; 
with fine criss-cross lines. Length, 2 mm. (vix). 

Hab. Victoria: Warburton. (C. Oke.) 

Close to the description of C. personatum Fvl., but the mark¬ 
ings are not the same, and that species has only two basal seg¬ 
ments of antennae white. 

Types in colL Oke. 

CONOSOMA HATTAHENSE, n. Sp. 

Bright reddish castaneous; apical fifth of elytra and part of 
third and fourth segments of abdomen black or almost so; last 
seven segments of antennae and metasternum infuscated. Well 
clothed with short, yellowish pubescence, becoming longer on 
apex of abdomen, where there are a few long, black setae. 

Head small, transverse. Eyes large, prominent. Antennae 
rather short and thick ; first four segments elongate, fifth to tenth 
compressed, lightly transverse, eleventh one and a half times 
length of tenth. Prothorax transverse, much narrowed to apex, 
angles rounded off; with sparse, minute punctures. Elytra a 
little longer than prothorax, parallel-sided, rather lightly emargi¬ 
nate at apex; sutural striae faint; with fine, close punctures. 
Abdomen evenly tapering; penultimate segment quadrifid above; 
with punctures as on elytra. Mesosternum strongly carinate. 
Metasternum with conspicuous imbricate sculpture and punctures 
as on elytra. Tarsi elongate, the hind pair longer than their 
tibiae. Length, 2.50 mm. 

Hab. Victoria: Hattali (J. E. Dixon, C. Oke), some of the 
specimens were obtained from the nests of Carnponotus nigriccps. 

A pretty little species, the generic position of which I feel a 
little doubtful, though I have not found any marked character 
that would separate it from Conosoma. The abdomen appears 
to be very finely margined on some specimens, but not on others. 

Types in coll. Oke. Paratypes in coll. Dixon. 

Microtachyporus, n. gen. 

Size minute. Body ovate, strongly convex, winged. Head 
small, narrower than prothorax. Eyes large, strongly convex, 
with moderately fine facets. Antennae inserted close to the 
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eyes, of ten segments; two basal segments elongate, three apical 
forming a strong club. Labrum transverse, rounded, Mandibles 
uneven; the right small, simple, the left dentate. Maxillae with 
the outer margin of the lacinia corneus, membranous on the 
inner, finely spined near apex, below which is a moderate tooth, 
then fine cilia; galea thin, produced at apex, with two fine 
spines; the palpi of four segments, first very small, second long, 
gradually thickened to apex, third nearly as long as second, and 
much wider, fourth short, thin subulate. Labium with the basal 
margin of its submentum incurved, sinuate on sides, narrowed 
to apex; mentum narrow; the ligula elongate, convex on apex, 
the paraglossae long, conical; the palpi thin, elongate, of three 
segments. Pro thorax transverse, same with at base as elytra 

to which it is closely applied, Scutellum triangular, normally 
covered. Elytra transverse, shorter on suture than sides. 
Abdomen evenly tapering to apex, lightly margined; second, 
third, fourth, and sixth segments with numerous spines, fifth 
with setae only; all segments setose ventrally. Hind wings with¬ 
out venation, but clouded near base and anterior margin, covered 
with very fine setae and fringed with longer setae on posterior 
margin. Mesosternum short, produced into a broad process 
between the coxae. Metasternum large, convex. Anterior coxae 
strongly transverse, touching; intermediate large; obliquely placed, 
widely separated; posterior conical, lightly separated. Femora 
moderately stout, straight. Tibiae thin, straight, spinose. Tarsi 
4, 4, 4; anterior with first three subequal, fourth longer; inter¬ 
mediate with first nearly as long as rest combined; posterior with 
first longer than the rest combined. 

The strongly spinose abdomen, ten segmented antennae and 
the four segmented tarsi are all characters that will separate 
this new genus from previously described Australian genera. 
In facies it is rather like a small Leucocraspedum , with which it 
has in common the habit of turning the head underneath. 

Genotype, M. imbricatus , n. sp. 

Microtachyporus imbricatus, n. sp. 

(Text-figs. 60, 61, 78-83.) 

Yellowish-brown; head, pronotum and elytra dark-brown; base 
of abdomen on dorsal surface almost black; two apical segments 
of abdomen reddish-yellow; eight basal segments of antennae 
and most of legs clear yellow. Rather densely clothed with 
short, ashen pubescence; the abdomen, except the fifth segment, 
strongly spinose. Subnitid. 

Head transverse, smooth on upper surface; genae and gula 
plate with fine criss-cross lines. Antennae rather short, not 
reaching base of pronotum; first and second segments stout, sub¬ 
equal in length, third to sixth thin, decreasing in length, then in¬ 
creasing in width to tenth, tenth as long as two preceding com¬ 
bined. Prothorax transverse, strongly Hsinuate on base ; with 
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fairly close, moderate punctures. Elytra transverse, much 
shorter down suture than on sides; suture well raised, a little 
dehiscent near apex; with strong, square, imbricate sculpture, 
a moderate puncture at base of each square. Abdomen with 
distinct punctures on both surfaces. Metasternum with distinct 
imbricate sculpture. Length, 0.75 mm. to apex of elytra; 1.10 to 
apex of abdomen. 

Hab. Victoria: Fern Tree Gully, Belgrave, Warburton. 
(C. Oke.) 

This little species will be easily recognized by its colouration 
and the strong sculpture of the elytra. Fairly deep lines run 
diagonally across the elytra from the opposite directions, thereby 
forming squares, placed obliquely to the length of elytra and at 
the base of each square is a puncture. 

Type in coll. Oke. 

Microtachyporus linearis, n. sp. 

Piceous; abdomen from apical half of fifth segment reddish; 
labrum and palpi dark brown; antennae (apical half of seventh 
to tenth segments infuscated) and legs yellowish-brown. Clothed 
with short, ashen pubescence, this very sparse on head and pro- 
notum, moderately sparse on elytra, where they are in lines, more 
numerous on abdomen, especially on fifth segment, the other 
segments with numerous spine-like setae. Nitid. 

Head laevigate on dorsal surface. Antennae with second 
segment longer than first, second to sixth thin, seventh a little 
stouter, eighth obconic, ninth transverse, tenth a little shorter 
than two preceding combined. Prothorax transverse, strongly 
rounded on sides; laevigate. Elytra transverse, a little shorter 
down suture than on sides, the suture lightly raised ; with fine, 
wavy, transverse lines and a few moderate punctures in lines, 
each puncture with a fine seta. Abdomen with sparse, small 
punctures. Length, 0.72 mm. to apex of elytra; 1.05 mm. to 
apex of abdomen. 

Hab. Victoria: Ringwood, Fern Tree Gully. (C. Oke.) 

This species will be easily separated from M. imbrecatus by 
the fine, wavy lines which traverse the elytra, it is also a smaller 
and darker species. 

Type in coll. Oke. 

Leucocraspedum ferrugineum, n. sp. 

Ferruginous, parts of abdomen infuscated, four basal seg¬ 
ments of antennae, mouthparts, legs and sixth and seventh seg¬ 
ments of abdomen pale testaceous. Moderately clothed with 
short, pale pubescence, adpressed on head, pronotum and elytra, 
a little longer and semi-erect on abdomen. Subopaque. 

3570.—4 
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Male .—Head strongly transverse, convex; finely shagreened. 
Antennae with the two basal segments stout, third to eighth thin, 
elongate, three last forming a fairly strong club, ninth and tenth 
transverse, eleventh ovate, as long as two preceding together. 
Prothorax transverse, strongly convex, rounded in front and on 
sides, truncate on base; sculpture as on head. Elytra trans¬ 
verse, a little longer on sides than on suture; moderately 
shagreened and with a few small punctures. Abdomen with 
moderate margins, sculpture a little finer than on elytra; apical 
segment with a slight notch at apex and split to base. 

Female .—Differs in having apex of abdomen entire. Length, 
1.25 mm. 

Hab. Victoria: Hattah. (C. Oke.) 

In the table given by Blackburn it would fall beside L. valid um 
BL, from which it is separated by its different antennae, 
colour, &c. 

Types in coll. Oke. 

Subfamily ALEOCHARINAE. 

Calodera myrmecjae, n. sp. 

Reddish-testaceous, fifth to tenth and base of eleventh antennal 
segments and part of sixth abdominal segment infuscated. Well 
clothed with fairly long, yellowish pubescence. Fairly nitid. 

Head small, rounded, about half width of prothorax; with 
sparse, microscopic punctures. Eyes rather prominent, with 
fine facets. Antennae stout; second and third segments of same 
length, fourth subquadrate, fifth to tenth transverse, eleventh 
ovate-acuminate (from side wedge-shaped) as long as three 
preceding combined. Prothorax transverse, much narrowed to 
apex, all angles widely rounded off; punctures much closer than 
on head. Elytra transverse, lightly widened to apex, which is 
strongly insinuate; with close, almost reticulate, large, umbili- 
cate punctures. Abdomen much narrower than elytra, parallel- 
sided ; the first four segments with a strong, transverse sulcate- 
impression and each segment with large, round punctures across 
its apex, the fifth and sixth covered with these punctures. 
Posterior tarsi with first segment scarcely longer than second. 
Length, 3.40-4.25 mm. 

Hab. Victoria: Warburton (C. Oke) in nest of Red Bull-ant, 
Myrmecia rubra Forel. 

With all the characters given for Calodera except the elongate 
basal segment of hind tarsi, but I find that several species have 
been described which lack this character. 

In some respects near to the description of C. punctiventris 
Lea, but that is a smaller species with thin antennae and a smaller 
apical segment and a narrow prothorax. 

On one occasion I saw numreous specimens in a large nest of 
the ant under a deeply imbedded log. 

Types in coll. Oke. 
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Dabra myrmecophila Oil. 

(Text-figs. 64, 95.) 

( Proc . Linn. Soc. NSW., 1886, p. 453, tab. VII., fig. 2, a, b.) 

As already pointed out by Lea, the figure given of this species 
is misleading in regard to the eyes, and I should like to add that 
the figure of the maxilla is worse. It shows the palpus growing 
out of a hole in the galea, which it may appear to do from 
certain directions, but actually it does not. I have given a figure 
of a maxilla and the mandible, dissected from a Victorian speci¬ 
men. The labium is correctly figured. 

Dabra sulcicollis Oke. 

(Text-fig. 94.) 

{Proc. Linn. Soc. N.S.W., 1928, p. 1.) 

In the description of this species I stated that the apical seg¬ 
ment of the antennae was as long as the preceding four com¬ 
bined, but by careful measurement of two specimens it is the 
length of five and on another, five and a half segments. The 
species is easily distinguished by its strongly impressed pronotum 
and its stout antennae. 

Dabra convexicollis Lea. 

{Proc. Linn. Soc. NSW., 1906, p. 216.) 

This species occurs in Victoria in the nests of the ant, Irido- 
myrmex nitidus, and apparently not with Chalcoponera, as it 
was described. It is now first recorded from Victoria, where 
I have taken it at Ringwood and Bendigo. 

Dabrasoma subopacum, n. sp. 

(Text-fig. 93.) 

Dull reddish-brown, infuscated in parts, legs paler; apex of 
abdomen, two basal and the apical segment of antennae testa¬ 
ceous. Well clothed with short, pale, decumbent pubescence, 
becoming longer at apex of abdomen. Subopaque. 

Head small, lightly produced in front; distinctly shagreened 
and with a few small punctures. Antennae rather short; first 
segment a little longer than second, third a little longer than 
second, fourth quadrate, fifth to tenth transverse, eleventh about 
the length of two preceding combined. Prothorax strongly 
transverse, convex, anterior margin truncate, hind margin 
bisinuate with the angles moderately produced; sculpture as on 
head. Elytra transverse, hind angles rather strongly produced; 
sculpture a little coarser than on head. Abdomen narrow with 
sculpture as on head. Length, 2.25-2.50 mm. 

Hab. Victoria: Melbourne, Eltham, Killara (C. Oke) in nests 
of the ant, Iridomyrmex glaber Mayr. 
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A small species which seems to be intermediate between Dabra 
and Dabrasoma . The head is not angulate as in Dabra, and the 
labium is very different. Dabrasoma has not been characterized 
sufficiently to say definitely whether this species should be 
referred to it, but it may be placed there for the present, though 
the head is not so rounded as in the genotype D. pubescence Lea. 
Other differences from that species are the colour, clothing, the 
dull surface and the shape of the prothorax. 

Types in coll. Oke. 

Amblyoponiphilus, n. gen. 

Size minute. Body compact, convex, winged. In facies some¬ 
what like Dabra. Head small, rounded on sides, sunk in pro¬ 
thorax. Eyes small, round, finely faceted; medio-lateral in 
position. Antennae of moderate length, three basal segments 
elongate, subapicai segments transverse. Mandibles rather 
,stout, lightly curved, fringed with short cilia towards base; right 
mandible with an obtuse tooth, left simple. Labium with the 
submentum transverse, notched on either side of middle of apex; 
mentum transverse, rounded on sides, with ligula short, bifid; 
palpi rather short, of three segments, lightly separated at inser¬ 
tion, the basal segment longest, second stouter, third very thin, 
shorter than second. Maxillae with the lacinia membranous 
on inner edge and spinose almost from apex to base; galea a 
little longer than inner, a moderate tooth at apex and spinulose 
for about half its length; the palpi fairly long, the first segment 
very short, second increasing in width from base to apex, third 
longest and stoutest, fourth nearly as long as second, thin, 
subulate. Prothorax transverse, rounded on sides, straight on 
apex, sinuate on base. Elytra transverse, produced at posterior 
angles. Hind wings short. Abdomen strongly margined, evenly 
tapering to apex. Tarsi 4, 5. 5; anterior with three basal seg¬ 
ments short, subequal, fourth longer than two preceding com¬ 
bined ; intermediate with four basal segments rather short, fifth 
the length of two preceding combined; posterior tarsi longest, 
with its basal segment longer than next two combined, next three 
equal, fifth about one and a half times as long as fourth. Inter¬ 
mediate coxae well separated by a cuneiform intcrcoxal plate. 

This genus is proposed for two small species both found living 
in the nests of Amblyopone australis, where they appear to be 
on intimate terms with their hosts. Both species have the sur¬ 
face finely shagreened, or covered with fine, crisscross, sub¬ 
reticulate lines and with fine punctures. 

The genus belongs to the group Myrmedoniae, as defined by 
Dr. Fenys in the “ Genera Insectorum,” and will follow Dabra 
in the Australian list. 

Genotype, A. sat dies, n. sp. 
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(Text-figs. 78-95.) 

78-83 ; —Mi crot a c hyp° rus imbricatus, n. sp.: 78. Imago. 79. Antenna. 
o(J. Labium. 81. Maxilla. 82. Anterior leg. 83. Posterior leg. 

84-88— Coptotermoecia alutacia, n. sp.: 84. Imago. 85. Antenna. 86. 
Labium. 87. Maxilla. 88. Posterior leg. 

^9-91.—Amblyoponiphilus satelles, n. sp.: 89. Maxilla. 90. Labium. 
91. Antenna. 

92. Amblyoponiphilus agilis, n. sp., Antenna. 93. Dabrasoma subopacum, 
n. sp., Antenna. 94. Dabra sulcicollis Oke, Antenna. 95. Dabra myrme- 
cophila Oil., Maxilla. 
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Amblyoponiphilus satelles, n. sp. 

(Text-figs. 62, 63, 89-91.) 

Pale, obscure, testaceous, legs and apex of abdomen pale 
flavous. Moderately clothed with short, pale pubescence and 
with some fairly long, dark setae on sides and apex of abdomen. 
Subnitid. The whole surface finely, but distinctly, shagreened; 
the head, pronotum and elytra with close, fine punctures, but 
much sparser on abdomen. 

Head convex, rounded on sides, lightly narrowed in front. 
Antennae reaching base of prothorax; first segment longer than 
second, second and third equal, fourth and fifth subquadrate, 
sixth to tenth transverse, eleventh elongate, longer than two pre¬ 
ceding combined. Prothorax strongly transverse and convex, 
anterior angles slightly, but obtusely, produced, posterior angles 
lightly rounded oft. Elytra about same length as pronotum, 
rather strongly produced at hind angles. Abdomen evenly 
tapering from base to apex. Legs moderately long and thin. 
Length, 1.20 mm. 

Hab. Victoria: Fern Tree Gully, Belgrave, Gembrook, Evelyn, 
Warburton, Macedon (C. Oke) in nests of Antblyopone australis. 

This minute species is often seen in fair numbers in the nests, 
and will often run around the ants in the nest, when the latter 
is opened up by removing the covering stone, and may even seek 
shelter by pushing their way under the ants. 

Types in coll. Oke. 

x\mblyoponiphilus agilis, n. sp. 

(Text-fig. 92.) 

Pale brown, prothorax, tip of abdomen and appendages clear 
flavous. Clothing and sculpture as in A. safeties, except that 
the punctures are not quite so close. 

Head transverse, with the clypeal suture distinct. Antennae 
with first and second segments equal, third a little longer, fourth 
a little longer than wide, same width as third, fifth to ninth 
increasing in width, ninth and tenth transverse and together 
shorter than eleventh which is conical. Other characters as in 
A. safeties. Length, 1.20 mm. 

Hab. Victoria: Fern Tree Gully, Belgrave, Macedon, Ballarat 
(C. Oke) in nests of Amblyopone australis. 

The real difference between the two species described lies in 
the antennae, these being thinner and differently proportioned 
in A. agilis from those of A. satelles. In describing some of 
the segments as transverse in both species, I refer to the “ face ” 
of the segments, not taking into account the narrowed apical 
“ neck/’ In A. sat dies the prothorax is sometimes paler than 
the elytra or head, but it is not so noticeably pale as in the present 
species. The differences in the antennae are not sexual as I have 
the sexes of both species, though I fail to see any outward sign 
of sex. 

Types in coll. Oke. 
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Hetairotermes formicicola, n. sp. 

Pale testaceous, prothorax pale flavous, antennae and palpi 
watery flavous. Clothed with rather close, minute, pale 
pubescence. Nitid. 

Head strongly transverse, convex, laevigate. Antennae 
scarcely reaching base of prothorax; first to tenth segment elon¬ 
gate, first stouter than next six, which are thin, eighth to tenth 
suddenly wider, subequal, eleventh much larger, about one and 
a half times as large as tenth. Prothorax strongly transverse, 
all angles rounded off, fairly strongly incurved to centre of 
anterior margin; with fine, almost microscopic, punctures. 
Elytra strongly transverse, a little dehiscent on apical half, 
posterior margin sinuate with the lateral angles produced. 
Abdomen with the first five segments strongly margined and 
with punctures as on elytra; sixth segment not margined and 
with moderately large, close punctures. Legs rather short and 
thin. Length, 2.50 mtn. 

Hal). Victoria: Gypsum (C. Oke), in nest of the ant, Irido- 
myrmex nit id a. 

I am indebted to the late Mr. A. M. Lea for confirming my 
opinion that this species belongs to his genus Termophila , which 
is now Hetairotermes (3). As a species it seems to have some 
of the characters of both the described ones, but differs from 
both in not having any “ longer setae ” anywhere. Under a 
hand lens it appears to be almost glabrous, but under the micro¬ 
scope it is seen to have a close, minute pubescence. The fine 
puncturation of most of the surface will also distinguish this 
species. 

Type in coll. Oke. 

Coptotermoecia, n. gen. 

Body elongate, parallel-sided, apterous, pubescent, of moderate 
size. Head vertical, transverse from above, circular from front 
view. Eyes rather small, placed well forward. Antennae rather 
long, moderately stout ; three basal segments elognate, first 
longest, most of the others more or less transverse, eleventh 
lightly pointed. Mandibles strongly curved, acutely pointed; 
with a membraneous attachment in front. Labium with sub- 
mentum transverse, straight apex, with the lateral angles rounded 
off; menturn subcordate, small; palpi of three segments, joined 
together at base, the apical very thin. Maxillae with the lacinia 
lightly curved, combed on apex and top of inner edge, lower 
down a little cilia; galea almost straight, ciliated at apex; the 
palpi of four segments; the first very small, second short and 
thick, third stout obconic, fourth short subulate. Prothorax 
transverse, truncate in front, rounded across base, anterior angle 
slightly, posterior strongly, rounded. Scutellum small, trans¬ 
verse, not normally visible. Elytra short, obliquely lengthened 
from suture to sides. Abdomen rather strongly margined. 
Intermediate coxae lightly separated. Legs of moderate length, 
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non-spinose. Tarsi 4, 5, 5; anterior short, with fourth segment 
nearly as long as three basal combined; intermediate longer, first 
and fifth segments of same length; posterior still longer, with 
the basal segment longer than fifth. 

This genus is proposed for a species found living with Copto- 
termes. At Natya, some were found in the wood, others on the 
ground beneath embedded logs; at Violet Town, several specimens 
were taken in the hollow stem of a tree. 

The genus is not very close to any previously described Aus¬ 
tralian ; and there is not sufficient information given by Dr. 
Fenyes as to how he separates some of his groups to place this 
genus in them. 

Genotype, C. ahitacia, n. sp. 

COPTOTERMOECIA ALUTACIA, n. Sp. 

(Text-figs. 48, 84-88.) 

Pale brown and pale watery-yellow. Well clothed with fairly 
long, stiff pubescence or setae. Nitid. The whole body finely 
shagreened with fine subreticulate punctures. 

Male .—Head strongly transverse from above, circular from 
in front; with a few large punctures. Antennae reaching middle 
of elytra, first segment longer than next two combined, second 
longer than third, both elongate and constricted at base, fourth 
to tenth same width, fourth and fifth longer than ninth or tenth, 
sixth to tenth subequal, eleventh as long as ninth and tenth 
combined, conical, hollowed out below. Prothorax transverse, 
rounded on sides and on base, straight across apex; with large 
close punctures. Elytra transverse, much longer on sides than 
on suture, dehiscent for about one-third of length; with a few 
small punctures. Abdomen strongly margined and with a row 
of stiff setae on apex of each segment; under surface of apical 
segment notched. Legs moderately long and rather thin. 

Female .—Differs in having the abdomen a little wider towards 
apex and the under surface not notched. Length, 2.50-2.70 mm. 

Hah. Victoria: Natya, Violet Town (C, Oke), in nests of 
C opto term cs acin aciform is Frogg. 

The head, elytra and legs, except tarsi, are a pale brown, most 
of antennae, prothorax, and tarsi are a pale watery-yellow, and 
sometimes the base of abdomen and some other parts, but the 
colours are not sharply defined, and the two run into one another. 

The specific name has been suggested, not by the shagreening, 
but by the tough, ‘Heathery 5 ’ nature of the beetle. It is a 
difficult one to dissect, as it has to he dragged apart with the 
needles. 

Types in coll. Oke. 
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Diabase Rocks at You Yangs. 13 7 

[Proc. Roy. Soc. Victoria, 45 (N.S.), Pt. II., 1933.] 

Art. IX. — Diabase Rocks at the You Yangs , near Geelong. 

By ALAN COULSON, M.Sc. 

[Read 13th October, 1932; issued separately 1st August, 1933.] 

This paper is designed to correct certain mis-statements made 
in an earlier paper(l) I wrote on the epidiorite rocks of the 
Geelong district. On page 108 1 mentioned that in searching 
for this type of rock at the You Yangs I found a small outcrop 
of “ dolerite, quite fresh and without any sign of recrystalliza¬ 
tion.” Recently I cut several more slides of this rock, and 
Mr. A. B. Edwards, B.Sc., on examining them stated that 
the rock was a typical diabase, i.e., uralitized dolerite. 
Re-examination of the solitary original section showed it to be a 
diabase. The rock is a dark-green colour in the hand speci¬ 
men, and microcrystalline. It resembles some of the finer-grained 
epidiorite of the Ceres area. Microscopically, the ophitic growth 
of plagioclase and secondary amphibole is characteristic. The 
original ferro-magnesian is now almost entirely paramorphically 
altered to actinolite. The rock consists chiefly of clear laths of 
unaltered labradorite and interstitial matted fibres of pleochroic 
green actinolite, partly chloritized. A few patches of strongly 
pleochroic brown hornblende occur amongst the fibrous actinolite. 

Corrections are also necessary to the statement that the 
diabase is ts a differentiation from an unrecorded dyke of felspar 
porphyrite.” The southern portion of this dyke was described by 
Prof, Skeats(2) as “occurring as a broad dyke 20 to 30 feet 
wide and extending for some hundreds of feet up the south-east 
slope of Station Peak.” By Station Peak he meant the whole 
of the southern elevated portion; the highest peak in this is now 
called Flinders Peak. Prof. Skeats noted that the rock in this 
dyke varied from a granite porphyry to a hornblende porphyrite. 
I have followed it for miles north through the granite 
mass until it disappears under the Recent sands. Its usual 
character is that of a felspar porphyry, with variations as noted. 
Near the outcrop of diabase it is a hornblende porphyrite of 
dark-green colour. 

The diabase is not in situ, but occurs as a number of boulders, 
the largest of these measuring 4 ft. 6 in. by 3 feet by 2 feet. The 
boulders rest on granitic soil, about 50 yards from the nearest 
portion of the dyke. There is no connexion between the two. 
It appears possible that these diabase boulders are remnants of 
a former roof-pendant in the granite. The age of the granite 
is post-Ordovician (2), and probably Lower Devonian, and the 
diabase would therefore be older than Devonian. Lithologically 
it resembles the Heathcotian diabase, of Middle or Upper 
Cambrian age. 
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An interesting and possibly significant fact is that the You 
Yangs outcrop of diabase lies on a line joining the Colbinabbin 
Range with the Dog Rocks and Ceres outcrops. Further 
evidence would be necessary before this line could be safely 
regarded as an eroded anticlinal axis. 

I have to thank Prof. Skeats and Mr. A. B. Edwards for their 
interest in the above work. 
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Art. X. — The Older Volcanic and Tertiary Marine Beds at 
Cur lewis , near Geelong. 

By ALAN COULSON, M.Sc. 

[Read 13th October, 1932; issued separately 24th July, 1933.] 

Introduction. 

Curlewis Railway Station lies about 9 miles east of Geelong, 
and the beach is about \\ miles north of the station. The 
geological interest of the area is in the Tertiary rocks which are 
exposed along the sea-cliffs and, at low tide, on the shore- 
platforms. Older Volcanic rocks, and Tertiary marine clays 
and limestones outcrop in close proximity at many places on 
the beach, and their stratigraphical relationship has been the 
subject of some controversy. Earth movements have produced 
some interesting folding and faulting of the Tertiary rocks. 

Previous Work. 

Three papers dealing with Curlewis have been published. 
Daintree(1), who was in charge of the boring for coal in the 
Bellarine Peninsula about 1861-2, stated the Tertiary succession 
to be— 

Lower Pliocene ferruginous sandy clays. 

Lower Pliocene (Older Volcanic) basalt and tuff. 

Miocene limestone and calcareous sandstone. 

Eocene (or Lower Miocene) sands and clays. 

His evidence for classing the Older Volcanic as Lower Pliocene 
was obtained in two shafts, 4a and 5a near Mannerim, where 
the Older Basalt rested on a bed of quartz pebble drift, which 
he regarded as Lower Pliocene, 

Hall and Pritchard(2) examined the area in 1894. They 
classed both the limestone and the marine clays as Eocene, and 
demonstrated that the limestone overlies the Older Volcanic tuff. 
Their view of the succession reads— 

Lower Pliocene sands, gravels, clays. 

Eocene limestone and marine clays. 

Eocene or pre-Eocene (Older Volcanic) tuff and basalt. 

Describing the faulting and folding of the hard limestone band, 
which at low tide can be seen projecting as a reef about 2 feet 
above the level of the beach, they said: “ The amount of 
disturbance in the Eocene strata here is apparently unparalleled 
in Southern Australia, and is evidently merely local. 

The high dip, contortion, and changed character of the small area 
of polyzoal rock exposed point to subsequent volcanic disturbance, 
although no trace of igneous rock overlying the fossiliferous 
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strata was found. Possibly no great discharge of solid material 
took place, but heated gases caused the slight metamorphism of 
the limestone. The Clifton mineral springs, plentifully charged 
with C0 2 , possibly represent the dying or solfatara stage of this 
outburst.” 

Three years later, the same authors withdrew their suggestion 
that the limestone had been partially metamorphosed, and put 
forward (3, p. 212), the explanation that the changed character 
of the rock was due to induration. Taking a broad view of 
the structural relations of the limestones to the underlying beds 
at Keilor, Maude, Airey’s Inlet, Point Addis, Grange Burn, 
Curlewis, and Batesford, they noted that the bedrock is com¬ 
paratively impervious, while “ the typical polyzoal limestone is 
very open and porous, and it consequently offers a free channel 
to the passage of underground waters, which would accumulate 
in them in such localities and thus bring about the solution and 
re-deposition of the calcareous matter and so destroy in places 
all evidence of organic contents.” Apparently they retained the 
hypothesis of subsequent volcanic activity as the cause of the 
disturbance of the Tertiary rocks. 

In 1914, F. Chapman (4, p. 37) described the limestone and 
associated marine clays as of Miocene (Janjukian) age. His 
view of the succession may be expressed— 

Lower Pliocene (Kalimnan) sands. 


Miocene (Janjukian) volcanic ash, tuff, and agglomerate. 

' yellow and brown clays, 
polyzoal limestone, 
greenish sandy clay, 
blue clay. 

Miocene (?) volcanic ash. 


Miocene (Janjukian) 


He thus makes two divisions of the Older Volcanic rocks, 
stating (p. 38) : “ The view here maintained, that the main 
volcanic series occurs above the yellow limestone and under the 
Kalimnan grits, is the same as that brought forward by Daintree 
in 1861. . . . The present occurrence of Older Basalt as 
high as the top of the Janjukian is unique in the experience of 
the writer, for it generally occurs interbedded with or under¬ 
lying the sedimentaries of that epoch.” 


Summary of Work Done. 

I suggest the following succession:— 

Lower Pliocene sands, ferruginous grits and gravels. 
Lower Pliocene re manic phosphatic nodule bed. 
f grey clay. 

Miocene (Janjukian )< hard polyzoal limestone. 

[ blue, grey, and yellow clays. 

Miocene (Older Volcanic) tuff and basalt. 
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It will be seen that this is in accordance with Hall and 
Pritchard’s views as to the stratigraphical relations of the volcanic 
rocks to the clays and limestone, but accepts Chapman’s view 
as to the age of the latter. I collected fossils wherever 
possible, and Mr. R. A. Keble, palaeontologist to the National 
Museum, wrote of those he had examined, that “ Nothing had 
appeared to refute Mr. Chapman’s claim that they are 
Janjukian.” I am therefore adhering to this term for the 
Tertiary marine beds, one and all. 

The accompanying map shows the faulting and folding of the 
area. I have been unable to establish the cause of the 
disturbance, but in what follows I suggest the most likely 
agency. 

Some outcrops of “ very hard siliceous limestone,” noted on 
Quarter Sheet 23 S.E, to the east of Drysdale Jetty, concerning 
which the survey could not state the age owing to the absence 
of fossils, are shown to include pebbles of the Lower Pliocene 
beds, and are regarded as post-Pliocene to Recent in age. 

Older Volcanic Series. 

Extensive beds of lapillaceous tuff are exposed. Hall and 
Pritchard (2, p. 2) estimated the total thickness at 300 feet, with 
which figure 1 agree. The only basalt visible is the small 
basaltic neck (“dyke”) near Ad. 12. This is no doubt a 
filled-in vent, as the size of the ejected material is greatest near 
it. Here there are large blocks of vesicular basalt, up to 3 feet 
diameter, embedded in the finer material. There are also, 
as noted by Hall and Pritchard (2, p. 3) rare blocks of altered 
sandstone, which appear to be derived from the Jurassic beds 
underlying the Cainozoics of the Bellarine Peninsula. I examined 
some of these included blocks microscopically, and they proved 
to be felspathic sandstone similar to the Jurassic type. 

The solid rock at the basaltic ne-ck is black, fine-grained, with 
small phenocrysts of olivine, and has a characteristic hackly 
fracture. Microscopically it is an olivine andesine basalt, con¬ 
sisting of olivine partly altered to serpentine, pale violet augite, 
laths of andesine felspar, and iron oxides as microphenocrysts 
and rods. 

The rock thus belongs to the Older Basalt type. The ejected 
basalt in the tuffs was too altered and decomposed to cut rock 
sections from, but microscopically resembles that of ,the neck. 

In what follows I show that the Tertiary marine beds, both 
clays and limestone, overlie the Older Volcanic rocks, both tuffs 
and basalt. Hall and Pritchard proved this relationship only 
for the limestone and the tuffs. 
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Although at Curlewis there do not appear to be any fossili- 
ferous Cainozoic beds underlying the Older Volcanic, there are 
almost certainly some gravels between the Older Volcanic and 
the bedrock of Jurassic. Daintree ( loc . cit.) probably encountered 
some of these and regarded them as Older Pliocene. I suggest 
that they are Miocene, similar to those near Maude. Now at 
Maude the Older Basalt, which is lithologically similar to the 
Curlewis type, occurs interbedded between limestones. The 
gravels (quartz pebble drift) occur at the base of the lower 
limestone. Both the upper and lower beds of these limestones 
are Lower Miocene in age, according to Mr. Chapman (personal 
communication) so there the Older Basalt must be Lower 
Miocene. By correlation it would be safe to call the Curlewis 
Older Basalt Miocene in age. 

Miocene (Janjukian) Marine Series. 

The variable colour of the clays has no stratigraphical 
significance. It may be due to the degree of oxidation of the 
pyrite and marcasite which occur as nodules in the black clay. 
The clay surrounding some of these nodules is impregnated with 
gypsum. 

The limestone band is clearly interbedded with the^ clays, for 
along the western and eastern reefs and at Clifton Springs the 
clays can be seen both underlying and overlying the limestone. 

Owing to its more resistant nature, the limestone band has 
preserved for us the effects of the earth movements from which 
the Tertiary series and the Older \ olcanics have suffered. 1 he 
western reef is contorted as a result of intense local folding, 
while the three reefs show numbers of small faults. Hall and 
Pritchard briefly discussed this faulting and folding, and attri¬ 
buted it to a recurrence of volcanic activity without any actual 
extrusion. Most of the faults appear to be dip faults. Some 
of the smaller may be horizontal (heave) faults due to the lateral 
displacement of the beds when they fractured in the arc of a 
severe fold, as in the western reef. Assuming the majority to 
be dip faults, the greatest throw (vertical displacement) for a 
definite fault is 30 feet, and the average throw about 5 feet. 
Some of the larger intervals between limestone outcrops, if 
regarded as faults, would give much higher figures for the throw. 
However, the whole system of faults indicates an extensive 
and shallow disturbance, with a trend parallel to the coast, rather 
than a single movement of great magnitude. 

The hard “ siliceous limestone ” without fossils, which 
outcrops on the beach just east of Drysdale jetty, is really an 
incrustation of dolomitic travertine on the exposed edges of the 
Miocene clays. It contains pebbles of ironstone, quartz, &c., 
from the Lower Pliocene beds, and beach sand of Recent aspect, 
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forming a hard sandy limestone grading into a tine conglomerate. 
On Quarter Sheet 23 S.E. it is marked as Tertiary, but from 
the nature of the included material it must be post-Pliocene to 
Recent in age. Mr. J. G. Doyle analyzed some of the finer- 
grained rock for me, with the following results:— 

Per Cent. 

.2.86 

.5.26 

.33.68 

.15.28 

.. 42.27 

Total .. 99.35 

The rock is thus cemented by a dolomitic matrix. The 
probable explanation is that the water-bearing Miocene clays 
are exposed on the edges of the cliffs, and the water being heavily 
charged with magnesian and calcareous salts, deposits these as 
carbonates around the arenaceous material on the cliff face and 
the beach. 


R2O3 
CaO . 
MgO . 
C0 2 . 


Stratigraphical Relations. 

Apart from Curlewis, there are only two places on the Bellarine 
Peninsula where the relationship of the Miocene marine beds 
to the Older Volcanic can be observed. Both are near Bellarine 
village, about 4 miles west of Portarlington. One is shown 
on Quarter Sheet 23 S.E. as a patch of Tertiary limestone 
exposed in a road cutting about 1 mile east of Bellarine village. 
Here the limestone overlies the Older Basalt. The other locality 
is not shown on Quarter Sheet, but is a road-metal quarry in 
the Older Basalt on “Spray Farm,” north of Bellarine village. 
Here, again, the J ertiary limestone can be seen resting on the 
basalt. 

In the area mapped, the polyzoal limestone always overlies the 
tuffs. 1 his is clearly seen on the beach and the low cliff at 
Ad. 12, near the basaltic neck. I he lower portion of this lime¬ 
stone contains worn pebbles of the Older Basalt. 

The indurated pink limestone (“marble”) described by Hall 
and Pritchard (loc. cit.) was carefully examined at its irregular 
contacts with the underlying tuffs and basalt. A number of 
rock sections of these basalt-limestone contacts, and of the 
indurated limestone, were made. There is no trace in any of 
these of metamorphic minerals. The fossils have been very 
little altered, and identifiable foraminifera are common. Calcite 
fills the interstices and cavities in the fossils, but it merely 
replaces the calcareous mud of the original rock. Some ferro- 
calcite and possibly siderite is present close to the contacts, and 
there are also crystals of haematite and impregnating litnonite 
in small amount. The reddish colour of the indurated rock is 
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due to these iron oxides. They have probably formed from 
mineral matter leached out of the underlying volcanic rocks. 
Mr. Doyle analyzed some of the pink indurated limestone, with 
the following result:— 

Per Cent. 


CaO .. 

MgO 
CO, .. 

Fe and A1 oxides 
Acid insoluble 


52.61 

1.79 

42.18 

1.79 

1.86 


Total .. 100.23 


The evidence of relative age is less clear when the marine 
clays and the tuffs are considered. At several places on the 
cliffs near Ad. 12 the grey clay, which for the most part lies on 
top of the tuffs, can be seen as irregular veins filling former 
fissures and cavities in the surface of the tuffs. On the beach 
just west of the basaltic neck, and at Clifton Springs, near 
the baths jetty, small pockets or “ potholes ” of marine clay, 
especially rich in fossil cowries, occur in the surface of the tuffs. 

At the basaltic neck the limestone and clay seems at first sight 
to have been fused into the lava; the marine rocks are very hard 
and tough close to the contacts. Microscopic examination 
revealed no metamorphic minerals, and the change is purely 
metasomatic, as was the case for the “ marble. 

By the test of superposition, applied to all the outcrops where 
both occur, the Older Volcanic series of basalt. and tuff, is 
therefore antecedent to the Miocene (Janjukian) marine 
limestone and clays. 

In certain places there is no Janjukian bed between the Older 
Volcanic and the Lower Pliocene sands and gravels. This is 
the case in the cliffs near the baths jetty at Clifton Springs. 
Chapman (4, p. 38) mentions this, and assuming chat the tuffs 
here represent an upper division of the Older Volcanic, states 
that these tuffs must overlie the Janjukian marine beds. The 
absence of the Janjukian at this point, however, is due to their 
removal by post-Miocene pre-Lower Pliocene denudation. About 
20 yards seaward from the foot of this very cliff, one can find 
at low tide several “ potholes ” of richly fossiliferous Janjukian 
clay in the upper surface of the tuffs which here form the beach 
floor. 

The accumulations of remanie phosphatic nodules at certain 
places between Ad. 12 and Ad. 14 indicate(5) that considerable 
denudation of the Janjukian marine beds took place prior to the 
deposition of the Lower Pliocene sands. 

Mr. Chapman's contention that there are two divisions of the 
Older Volcanic is based on his interpretation of the section on 
the cliff at Ad. 12, on the east side of the gully near the Bellarine 
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beacon. He states, “ The section of the cliff showed a bed of 
tenacious blue clay resting on an ash bed, and above this a 
polyzoal limestone about 5 feet thick. This is surmounted by 
about 13 feet of basalt, and on this is a layer of hill wash.” 
I have examined this section very carefully, and find that the 
blue clay and polyzoal limestone are not interbedded with the 
volcanic rocks. If they were, they would show all along the 
cliff face, whereas the outcrop is confined to the one small area. 
On digging in at the sides of the blue clay and the polyzoal lime¬ 
stone, T found that they rest on the tuffs, which are continuous 
beneath them. The Janjukian beds thus overlap and are un- 
conformable with the tilted beds of tuff, and represent the lower 
marginal beds of the marine series, deposited on a rather 
steep bank of tuff. The true structure is depicted in the 
accompanying sketch (Fig. 1). 

CLAY 



Fig. 1.—Sketch Section at Ad. 12. (Bellarine Beacon.) 


The Older Volcanic series of tuffs and basalt is therefore a 
single formation, not two divisions as suggested by Chapman. 

Cause of the Faulting and Folding. 

The dips of the tuff beds are radially disposed about three 
separate centres, viz., Ad. 12, Ad. 14, and the beacons east of 
Ad. 14. The limestone outcrops are marginal to these semi¬ 
circular outcrops of tuff, and though not conformable with them, 
have suffered the same disturbance, so that the directions of dip 
of the limestone are also radially disposed. Thus the earth 
movements must have been post-Janjukian. 

Owing to their unbedded and incoherent character, the Lower 
Pliocene sands do not exhibit any marked folding or faulting 
such as occurs in the beds under them. It seems possible, how¬ 
ever, that they shared in the disturbance. Where the Lower 
Pliocene ironstone outcrops on the beach near the fisherman's 
hut just west of Clifton Springs Hotel, the beds are tilted at 
about 10° to the north. The surface on which the Lower 
Pliocene deposits rest is slightly undulating, resulting in these 
beds being brought down to sea level at intervals along the 
coast, and in their absence from the higher parts owing to the 
levelling effect of atmospheric denudation. 
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It seems probable that the earth movements were subsequent 
to the deposition of these arenaceous beds, which following the 
Survey I have called Lower Pliocene. Chapman (4, p. 39) 
suggests that they are Kalimnan. No fossils have been found in 
them. 

The cause of the folding is even more obscure than the age. 
Several suggestions have been made. 

1. Daintree (quoted in Chapman, loc. cit .) stated, “ The argil¬ 
laceous limestone . . . has been upheaved by the intrusive 

basalt, and where the limestone was sufficiently pure it has been 
converted into a coarse kind of marble.” The basalt referred 
to is that of the basaltic neck, but 1 have shown that this is 
part of the Older Volcanic series, which is antecedent to the 
Tertiary marine beds, and could not therefore have caused the 
disturbance. The conversion of the limestone into marble was 
due, as shown previously, to induration. 

2. Hall and Pritchard (loc. cit.) ascribed the effects to “ sub¬ 
sequent volcanic disturbance without much discharge of solid 
material.” The Clifton Mineral Springs, plentifully charged 
with C0 2 , possibly represent the dying or solfatara stage of 
this outburst.” The gas bubbling up through the water in the 
springs at Clifton Springs contains about 95 per cent, of C0 2 , 
but only minute traces of S0 2 can be detected in either the gas 
or the water. One might expect more SC) 2 if the origin of 
the gas were volcanic; possibly its origin is organic. In the 
latter connexion it is well to remember that both the underlying 
Janjukian and Jurassic strata contain carbonaceous rocks. 

3. As far as can be ascertained, the Curlewis beach is the only 
disturbed area of Tertiary rocks in the Bellarine Peninsula; 
around Lake Connewarre and at Wallington they are fairly 
horizontal. Likewise throughout the Geelong district they are 
fairly horizontal, except at Waurn Ponds. Here there is a 
definite monocline with the Janjukian beds dowmvarped about 
50 feet to the north. The monocline can be seen in the lime¬ 
stone quarries on the Colac-road at Waurn Ponds. The axis 
of this monocline runs, roughly, east and west, and if produced 
would coincide with the trend of the reefs at Curlewis. This 
suggests that the same tectonic movement may have been 
responsible for both. 

This and the other tectonic features of the Geelong district, 
viz., the Anakie fault and the Lovely Banks fault, are probably 
associated with the Newer Volcanic period of Upper Pliocene to 
Pleistocene age. It is a difficulty with this hypothesis to account 
for the locally severe disturbance at Curlewis. Possibly the 
subsidence of Geelong Outer Harbour and the formation of the 
north-south fault scarp (?) of the Leopold-Kensington hill 
contributed to the local intensity of the effects. 
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Summary of Conclusions. 

1. There is only one Older Volcanic series. 

2. It underlies the Miocene (Janjukian) marine series, but is 
probably Miocene in age. 

3. The folding and faulting are probably due to Newer Vol¬ 
canic tectonics. 
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Art. XI. — The Mornington Earth Tremor of 3rd September, 

1932. 

By W. M. HOLMES, M.A., B.Sc v A. Inst. P. 

[Read 13th October, 1932; issued separately 1st August, 1933.1 

An earth tremor of unusual intensity for Southern Australia 
was felt in the south-central part of Victoria on the morning 
of 3rd September, 1932. It was recorded by the Milne-Shaw 
seismograph at the Melbourne Observatory, which instrument is 
set to record the E.-W. component of earth movements. The 
following measurements are taken from the record:— 

i .. 4h 22m 32s (Victorian Standard Time) 


i 


22 

34 

i 


22 

38 

M .. 


22 

39 

m 


22 

42 

m 


22 

52 

m 


23 

35 

F .. 


25 

0 


Owing to the comparatively slow speed of travel of the paper 
(8 mm. per minute) it is not possible to measure the period, but 
it was obviously very short. The maximum amplitude of vibra¬ 
tion was 10 mm. corresponding to an earth movement of 40^. 
Since the record is compressed into such a short space, it has not 
been possible to identify the various phases. If the first impulse 
be identified with P (longitudinal waves), an estimate of the 
distance of the epicentre from the Melbourne Observatory can 
be made from the interval M-P (M being the largest amplitude 
of the surface waves). This leads to the value 0°.35, say 24 
miles, but the weight of this determination is small. 

The tremor was also recorded on the seismographs at the 
Adelaide Observatory and the Riverview College Observatory, 
the directors of which kindly supplied such information as could 
be obtained from their records. Unfortunately these yielded 
little help in the location of the epicentre owing to the smallness 
of the amplitudes of the traces and the impossibility of 
identifying the different phases. 

In order to locate the epicentre, a questionnaire was prepared 
on the basis of the modified Mercalli scale of intensities^), and 
this was published by the courtesy of the Melbourne press. 
Upwards of 200 replies were received from about 110 localities. 
A numerical value was then assigned to each locality and lines 
were drawn on the map, bounding areas of equal intensity. It 
was not thought to be worth while to draw in the boundaries 
for intensities lower than four on the Mercalli scale. These 
lines are shown on the map in Fig. 1. The shape of the lines 
over Port Phillip Bay must remain a matter of conjecture owing 
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to the unavoidable absence of observations from that area. In 
the light of all the information collected the epicentre has been 
located at 38° 15' S., 145° E., which is in moderate agreement 
with the result deduced from the seismogram. 

The absence of symmetry in the propagation of the vibrations 
through the earth was most marked. These were transmitted 
freely towards the north, south, and east, but were subject to 
heavy damping when travelling towards the west. This can 
hardly be ascribed to the effect of the sea, as the vibrations seemed 
to be unaffected by the presence of the waters of Western Port. 



As is quite usual, sounds were reported to have preceded, 
accompanied, or followed the tremors. At places where the 
vibrations were heavy the sounds were likened to heavy explo¬ 
sions, but in the more distant places they were likened to distant 
thunder. There is no consistent evidence of any appreciable 
time interval between the arrival of the sound and the shaking. 

I desire to thank the Government Astronomer, Dr. J. M. 
Baldwin, for permission to use the information from official 
records and correspondence, which was necessary for the 
preparation of this paper. 
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Art. XII. — The Stromatoporoids of the Lilydale Limestone . 

Part I. Actinostroma and Clathrodictyon. 

By ELIZABETH A. RIPPER, M.Sc. 
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Introduction. 

Hitherto little work has been done on Victorian stromatopo¬ 
roids, though a very rich stromatoporoid fauna of Silurian age 
is preserved in the Lilydale limestone. The forms described are 
represented mainly by fragments, and therefore external charac¬ 
ters are not readily discernible, but it is hoped that they will be 
easily distinguished by their microscopic structure as seen in thin 
sections. The skeletal structure has been little affected by 
recrystallization, so that the species are readily compared with 
those described by other authors. In this and following papers, 
I propose to describe the Lilydale stromatoporoid fauna, beginning 
with the species of Actinostroma and Clathrodictyon. 

I am indebted to the Director, Mr. D. J. Mahony, M.Sc., and 
the Palaeontologist, Mr. R. A. Keble, F.G.S., of the National 
Museum, Melbourne, for placing the National Museum collection 
of Lilydale stromatoporoids in my hands for description. My 
thanks are also due to Mr. F. Chapman, A.L.S., &c., who had 
earlier commenced a study of this collection, and had already 
recognized the presence of several new species, for his assistance 
in carrying out this work, and to Professor Skeats for facilities 
for study in the Melbourne University Geological Department, 
whose collections have also been made available to me. 

Previous Records. 

No specific records of stromatoporoids from Lilydale have been 
made. F. Chapman (1913), in listing the Silurian Faunas of 
Victoria, recorded the occurrence of the chief genera of the 
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stromatoporoids in the Yeringian assemblage, the principal 
locality being Lilydale. Stromatoporoids, including Clathro- 
dictyon regulare (Rosen), from Deep Creek, Walhalla (Chapman, 
1914), and ( ?)Clathrodictyon from Wombat Creek, near Glen 
Wills (Chapman, 1912), have also been recorded from Yeringian 
limestones in Eastern Victoria. 


Description of Species. 

Order STROMATOPOROIDEA. 

Family ACTINOSTROMATIDAE Nicholson (emend. 
Stechow, 1922). 

Mon. Brit. Strom. Pt. I. (Introduction), p. 74, 1886 (Pal. 
Soc.). Archiv. fur Naturgeschichte, Abt. A., lxxxviii., p. 151, 
1922. 


Genus Actinostroma Nicholson, 1886. 

Mon. Brit. Strom., Pt. I. (Introd.), p. 75, 1886. 

Actinostroma compactum, sp. nov. 

(Figs. 5a, 5b.) 

Actinostroma compactum Chapman, MS. (Nat. Mus. Labels). 

External characters not observed, as the species is represented 
by two small fragments. 

Radial pillars. 5-6 per mm., horizontal laminae, 5 pet mm. The 
skeletal mesh is quadrate and regular. I he pillars show in 
tangential sections a small axial canal. The horizontal laminae, 
which are gently curved and fairly shorty are giouped into 
latilaminae two or three centimetres broad. Lhe laminae of one 
latilamina often show a marked overlap on those of the previous 
one, while the radial pillars are interrupted. Each latilamina 
must therefore represent definite growth stage in the building 
of the coenosteum. 

Astrorhizae are not observed in vertical sections, as the hori¬ 
zontal canals are not sufficiently differentiated in size from the 
ordinary skeletal mesh. Tangential sections show that astioihizae 
are abundant, but rather irregular in their development. lhe 
horizontal laminae are domed at intervals, and a section showing 
a whole astrorhizal system is not obtainable. It is probable, liom 
the absence of definite cylinders with axial canals, that the 
astrorhizal systems were not superimposed. 

Remarks.—This species is closely related to Actinostroma 
clathratum Nich., and particularly to the type variety occurring in 
the Middle Devonian of Germany (Nicholson, 188b, p. 133). it 
is separated from this variety, and from its representative in the 
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Nemingha limestone of New South Wales— A. australe, Dun (see 
Benson, 1918), by the closer crowding of the radial pillars and 
horizontal laminae, and by the fairly regular doming of the 
laminae, which would produce mamclons on the surface. Nichol¬ 
son (1891) has described two species related to A. clathratum 
occurring in the Devonian of Canada; in A. exp an sum Hall and 
Whitefield, the laminae are flexuous and domed into broad low 
eminences, but the skeletal structure of A. compete turn is much 
more regular. A. white avesii Nich., is at once separated from 
our species by the characteristic “ areola ted ” aspect of tangential 
sections, which show the radial pillars to be joined by a network 
of radiating processes almost as thick as the pillars themselves. 
In vertical sections the skeletal mesh of A. wkiteav&sii Nich., is 
seen to be quite distinct since the radial pillars are much more 
crowded than the horizontal laminae. 

Horizon and Locality.—Silurian (Yeringian) Mitchell's Quarry, 
Cave Hill, Lilydale, Victoria. 

Four Examples.—No. 13742 (Hoiotype). No. 13743. Pres. 
J. S. Green, Esq., 7.8.11, in the collection of the National 
Museum, Melbourne. No. 13744. Pres. J. S. Green, Esq., 5.7.12. 
One example in the collection of the Melbourne University 
Geological Department, Reg. No. 767. 

Actinostroma verrucosum (Goldfuss). 

(Figs. 5c, 5d, 1.) 

Ceriopora verrucosa Goldfuss, Petref. Germ., p. 33, taf. X., fig. 6, 
1826. 

Actinostroma verrucosum Goldfuss. Nicholson. Ann. Nat. Hist., 
Ser. 5, xvii., p. 228, 1886, and Mon. Brit. Strom., II., p. 134, 
pi. xvi., figs. 1-8, 1888 (cum syn.). 

The external characters of the coenosteum are not recognizable, 
since the species is represented only by a fragment. It was 
probably massive. 

The skeletal mesh, as seen in vertical sections, is very regularly 
quadrate, where not affected by the astrorhizal cylinders. The 
radial pillars, of which there are five per mm., continue apparently 
indefinitely. The horizontal laminae (4 per mm.) are usually 
slightly thicker than the radial pillars, though much of this effect 
is apparent, since the section cuts the laminae obliquely when 
passing through an astrorhizal cylinder. Occasional rounded 
meshes, slightly larger than the normal rectangular “ interpillar 
spaces,” seem to represent the cross-sections of astrorhizae. The 
astrorhizal cylinders are a characteristic feature of vertical sec¬ 
tions; the horizontal laminae are bent upwards at intervals of 
about 1 cm. to form domes (which would appear as mamelons on 
the surface) having axial canals. These are transversely divided 
by “ tabulae,” which are convex towards the upper surface of the 
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coenosteum, orienting the section by means of the cylinders, 
and continuous with the horizontal laminae, so that they 
were probably deposited at the same time. The axial canals of the 
astrorhizal cylinders have no proper walls, being bounded by the 
radial pillars. These are at all times normal to the laminae, so 
that in sections passing through the centre of a cylinder they are 
seen to have a pinnate arrangement, with the canal as axis (see Fig. 
1), Astrorhizae, in longitudinal section, may pass into the axial 
canals of the cylinders. The former are of approximately the 
same diameter as the interlaminar spaces, and are crossed by thin 
vertical partitions, which are easily distinguished from the much 
stouter radial pillars. 

The tangential section (Fig. 5d) shows a skeletal mesh typical 
of Actinostroma. The radial pillars are apparently solid, and 
are connected by regularly distributed horizontal processes, giving 
a polygonal mesh. The quadrate type of mesh characteristic of 



r iG. 1 (left).—Actinostroma verrucosmn (Goldfuss). Vertical section passing through 
an astrorhizal cylinder. Coll. Melbourne University Geological Department, 
Reg. No. 1446. X 13.5. Fig. 2 (right).—Actinostroma ahum, sp. nov. Tangential 
section showing the crowding of the radial pillars near tubes belonging to another 
organism. Coll. National Museum, Melbourne. Reg. No. 13745. X 13.5. 

vertical sections is also seen, as well as many types intermediate 
between the two extremes, since the laminae are deposited concen¬ 
trically around the axes of the astrorhizal cylinders. The figure 
shows this distribution of the laminae, and the consequent radial 
arrangement of the pillars ; the structure is practically identical 
with that shown in Nicholson’s Fig. 5 on Plate XVI. of the 
Mon. Brit. Strom. (Nicholson, 1888). 

Remarks.—The skeletal mesh of the Lilydale example is like 
that of A. clathratum and A. verrucosmn, and the characteristic 
and numerous astrorhizal cylinders serve to place it in the latter 
species. Nicholson, in describing A. verrucosmn, notes that in 
Europe it is apparently restricted to the Middle Devonian. 
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Horizon and Locality.—Silurian (Yeringian). Mitchell’s 
Quarry, Cave Hill, Lilydale, Victoria. One example in collection 
of the Melbourne University Geological Department, Reg. Nos. 
1446-7. 


ACTINOSTROMA ALTUM, Sp. 110V. 

(Figs. 2, 5e, 5f.) 

Actinostroma altum Chapman M.S. (Nat. Mus. labels). 

The coenosteum is apparently massive, and divided into 
“ latilaminae ” by zones of vesicular tissue. The horizontal 
laminae are flat or gently curved, showing that the coenosteum 
must have reached a large size. 

Radial pillars, 3-4 per mm. Horizontal laminae, 4-5 per mm. 
The radial pillars are thin, and somewhat flexuous, and usually 
pass through only a small number of horizontal laminae. These 
are thinner than the pillars, and are very interrupted. The lateral 
horizontal processes given off by the pillars are curved and 
irregular. Where the fusion of these is incomplete, the horizontal 
laminae is broken and vesicular. In this character, this species 
is related to A. intertextum Nich. (Nicholson, 1888). The radial 
pillars are somewhat divergent, and may occasionally branch 
(Fig. 5e). 

In tangential section, the cut ends of the pillars appear as very 
small rounded dots, which are usually connected by radiating 
horizontal processes, forming a polygonal network. The denser 
portions of this network represent the cut edges of the horizontal 
laminae. Astrorhizae are apparently not present, or if developed, 
are not sufficiently differentiated to cause more than a slight 
irregularity in the distribution of the radial pillars (see Fig. 5 e). 
The marginal parts of the tangential section show a doming of the 
laminae into mamelons, but no definite astrorhizal canals have 
been observed. Another tangential section shows rounded, irregu¬ 
larly spaced cross sections of tubes about 1 mm. in diameter, 
which probably belong to another organism. These tubes have 
definite walls, but show no structure, being completely replaced 
by calcite. In a narrow zone immediately surrounding each tube, 
the pillars are more closely packed, and the horizontal connecting 
processes are more abundant. The doming of the concentric 
laminae, which usually occurs when a stromatoporoid coenosteum 
includes foreign bodies, has not taken place. (See Fig. 2.) 

Remarks.— A. altum is related most closely to A. intertextum 
Nich. (Nicholson, 1888) of the Wenlock limestone (Salopian) of 
Britain, and the Silurian limestone of Esthonia. From this 
species it differs mainly in the much greater irregularity of the 
skeletal mesh; the shorter pillars are generally divergent, often 
branching, and shorter and stouter than in A. intertextum, and 
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the horizontal laminae are more vesicular. A. altum is represented 
by a small fragment of an apparently massive coenosteum, while 
A. intertextum is laminar in habit. 

Horizon and Locality.—Silurian (Yeringian). Mitchell's 
Quarry, Cave Hill, Lilydale, Victoria, No. 13745 in Nat. Mus. 
Collection. Purch. A. W. Cresswell, 30.6.02. 

Clathrodictyon Nicholson and Murie, 1878. 

Nicholson, H. A., and Murie, J. Journ. Linn. Soc. Zool., xiv., 
p. 220, 1878. 

Clathrodictyon regulare (Rosen). 

Stromatopora regularis v. Rosen. Ueber die Natur der Stroma- 
toporen, p. 74, pi. ix., figs. 1-4, 1887. 

Clathrodictyon regulare Rosen sp., Nicholson. Mon. Brit. Strom., 
IL, p. 155, pi. xviii., figs. 8-1 1 a, 1888. 

Clathrodictyon regulare cylindriferum subsp. nov. 

(Figs. 3, 6a, 6b.) 

External characters of the Lilydale example not observed, the 
coenosteum probably reached a larger size than that of the 
typical form. 

Radial pillars, 3-4 per mm. Horizontal laminae, 5-6 per mm. 
The horizontal laminae are very evenly spaced, undulating, and 
of the same thickness as the vertical pillars. The mesh produced 
is regularly quadrate, the “ cells ” being slightly rounded, since 
the vertical pillars are somewhat thickened at their junction with 
the horizontal laminae. Incomplete pillars are rare, and secondary 
“ cells,” produced by the bifurcation of the pillars, are not present. 
The type of skeletal mesh thus agrees very well with that 
described by Nicholson (1888) for Clathrodictyon regulare 
(Rosen). 

Astrorhizae are present, and are arranged in vertical series, 
producing cylinders. These are shown in vertical section by the 
regular doming of the horizontal laminae and the presence of 
vertical canals. The canals are tabulate, the tabulae being 
co-extensive with the neighbouring horizontal laminae, and occupy 
the centres of the domes. In places, a horizontal astrorhizal canal 
is seen to change its direction and traverse an astrorhizal cylinder 
vertically (see Fig. 6a). As in Ac ti nostroma vcrrucosum, where 
these vertical canals are also well developed, they have no definite 
wall, but appear to be bounded by the radial pillars, which, how¬ 
ever, are more nearly in vertical series. 

In tangential section, the mesh is imperfectly “ hexactinellid ”; 
the pillars are small, and are connected by irregular horizontal 
processes. The horizontal laminae are minutely granular. The 
most conspicuous feature of tangential sections is the concentric 
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grouping of the laminae into astrorhizal cylinders. These are 
traversed by about eight vertical canals, none of which is truly 
axial. The centre of the astrorhizal cylinder is occupied by irregu¬ 
larly reticulate material, which is much finer than the normal 
skeletal mesh (Fig. 3). 

Remarks.—This subspecies bears probably the same relation 
to C. regulate (Rosen) as does Actinostromcb verrucosum (Gold- 
fuss) to A. clathratum Nich. Boehnke (1915), in describing 
C. regulate (Rosen') from the Silurian erratics of North Germany, 
has recorded the presence of astrorhizae, which, however, are 
not organized into vertical systems. Nicholson’s specimens from 
the Wenlock Limestone of Dudley possessed no astrorhizae. 
Clathrodictyon retiforme (Nich. and Murie) possesses well- 
marked astrorhizal cylinders (Nich. and Murie, 1878, Nicholson, 
1887) ; in C. variolate (Rosen), the astrorhizae are small and 
numerous, and do not correspond to the surface mamelons, 



Fig. 3 (left).—Clathrodictyon regulate cylindrif erum, subsp. nov. Tangential sectiai 
passing through an astrorhizal cylinder. Coll. National Museum. Melbourne 
Reg. No. 13/46. X 13.5. Fig. 4 (right).—Clathrodictyon chapmani, sp. no* 
Vertical section passing through an astrorhizal system. Coll. National Museum 
Melbourne. Reg. No. 13747. X 13.5. 

though they are arranged in vertical series (Nicholson, 1888) ; 

C. ostiolatum (Nich.) has vertical astrorhizal canals, which are 
not connected with the surface mamelons (Nicholson, 1887), and 
C. conophoroides, Eth. fib, of the Upper Silurian of Trundle 
(N.S.W.) has astrorhizal cylinders ending as surface mamelons, 
but these have no horizontal canals. Actinostroma whiteavesii 
Nich. of the Devonian of Canada (Nicholson, 1891), likewise 
has no horizontal astrorhizal canals, and its vertical canals are 
arranged in rosette-like groups, which occupy the axes of broad 
eminences. The organization of the astrorhizae is thus similar 
to that in Clathrodictyon regulate cylindrif erum, subsp. nov., in 
which, however, the vertical canals give off horizontal branches. 
From vertical sections which show gently undulating horizontal 
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laminae it is probable that prominent mamelons were not 
developed on the surface of the Victorian form, and the skeletal 
mesh of our variety is quite distinct from that of any of the above 
forms. It agrees exactly with that of C. regulare (Rosen), and 
it is considered that the presence of a well-developed astrorhizal 
system is a subspecific distinction only (Heinrich, 1914). 

C. regulare (Rosen) is rare in the Wenlock limestone of 
Britain and Gotland. 

Horizon and Locality.—Silurian (Yeringian), Mitchell’s 
Quarry, Cave Hill, Lilydale, Victoria. One example: No. 13746 
in the National Museum Coll. Pres. S. R. Mitchell, Esq., 3.12.23. 

ClATHRODICTYON CHAPMAN!, Sp. 110V. 

(Figs. 4, 6c, 6d.) 

The only known example is a fragment of a coenosteum, which 
was probably massive in habit. The surface characters are 
unknown, though the curvature of the laminae suggests that 
astrorhizal mamelons were present. 

Vertical sections show that the coenosteum is made up of thin 
horizontal laminae, which are gently flexed and spaced rather 
far apart (2-3 per mm.). The wide interlaminar spaces are filled 
with a reticulated tissue made up of the incomplete radial pillars 
and their irregular connecting processes, which are given off at 
different levels. This, however, does not resemble the vesicular 
tissue of a typical species of Clathrodictyon. Astrorhizae are 
fairly abundant, and grouped into vertical systems. The hori¬ 
zontal canals rise obliquely, following the curve of the laminae 
forming the mamelon, and join the axial canal of the cylinder. 
Both the horizontal and vertical canals are tabulate. (See Fig. 4.) 

In tangential section, the horizontal laminae are seen to be 
formed by the vertical pillars and their radiating connecting pro¬ 
cesses. The pillars are very slender, and therefore are incon¬ 
spicuous in cross section, while the processes are of approximately 
the same diameter as the pillars, so that a network of apparently 
continuous granular skeletal fibres, resembling that described by 
Nicholson in Actinostroma whileavcsii Nich., is produced. 
Between the laminae the radial pillars are connected by similar 
processes, but the network is much more open, and corresponds 
to the reticulate tissue of the interlaminar space. Astrorhizae are 
abundant, but a complete radiating system is not often seen in 
tangential section on account of the obliquity of the horizontal 
canals near the centres of the mamelons. 

Remarks.—This species is not related to any described form of 
Clathrodictyon. The tangential section particularly shows a 
marked difference from other species, since the radial pillars are 
connected by radiating processes of similar diameter, giving the 
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areolated appearance seen in tangential sections of Actinostroma 
whiteavesii Nich. (Nicholson, 1891), An essential character of 
Clathrodictyon, according to Nicholson (1885, 1887), is the 
isolation of the radial pillars. The tangential section of a typical 
Clathrodictyon thus shows only thin cut ends, without the “ hexac- 
tinellid ” or the areolated structures seen in Actinostroma. 
Otherwise, the species agrees well with Clathrodictyon. The 
skeletal fibre is granular, and the horizontal skeletal element is 
better developed than the radial; in the absence of further 
material, it is placed in that genus, while noting the differences 
from more typical species. 

Horizon and Locality.—Silurian (Yeringian). Mitchell’s 
Quarry, Cave Hill, Lilydale, Victoria. One example, No. 13747, 
in Nat. Mus. Coll. Pres. R. H. Annear, Esq., 23.3.10. 

Clathrodictyon calamosum, sp. nov. 

(Figs. 6e, 6f.) 

Preserved only as fragments, weathered surfaces smooth, 
without conspicuous mamelons. The coenosteum is massive, and 
built up of successive zones, 5-7 mm. broad, which are emphasized 
in one of the specimens by differential iron-staining. They do 
not indicate growth stages, since there is no definite break in the 
deposition of the laminae, and so cannot be described as 
latilaminae. 

The horizontal laminae, of which there are 4 or 5 in a milli¬ 
metre, are thin and arched between the radial pillars (3-4 
per mm.), but are not crumpled as in C. variolare (Rosen). The 
“ cells ” so formed are somewhat rounded, and of varying lengths, 
since the distribution of the radial pillars is irregular. These are 
stout, and usually tubular; the walls are of the same thickness 
as the horizontal laminae, and seem to be formed by their down¬ 
ward inflection. These tubes may occasionally cross more than 
one interlaminar space, and these longer tubes possess thin hori¬ 
zontal tabulae, which are apparently not connected with the 
horizontal laminae, and slightly thicker walls. Radiating systems 
of astrorhizae are not present, so that these tubes are probably 
not vertical astrorhizal canals. The latter, in addition, are not 
bounded by definite walls. On the other hand, the tubes are of 
much smaller calibre than “ Caunopora ” tubes, which have not 
been observed in this species. 

Tangential sections show the cut ends of the isolated tubular 
radial pillars. Horizontal connecting processes between the 
pillars are rare even in the laminae, which are apparently compact 
and structureless. No astrorhizae have been observed. 

Remarks.—The skeletal mesh is of the same type as that of 
C. striatellum (d’Orb.), in that the laminae are vaulted between 
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the pillars, and are fairly regularly spaced. As in C. striatellum 
(d’Orb.) the radial pillars are formed by the downward inflection 
of the horizontal laminae, but are distinct in form from those of 
that species. The tangential section is likewise distinct, showing 
the radial pillars to be hollow and thin-walled. 

Horizon and Locality.—Silurian (Yeringian). Mitchell’s 
Quarry, Cave Hill, Lilydale, Victoria. Two examples in the 
collection of the National Museum, Melbourne. No. 13748 
(Hoiotype), Pres. F. Chapman, Esq.; No. 13749, Pres. C. S. 
Buckley, Esq., 7.11.13. One example in the collection of the 
Melbourne University Geological Department, Reg. No. 1448. 
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Explanation of Figures. 

(All figures are enlarged 13.5 times.) 

(Figure 5.) 

A. — Actinostroma compactnm, sp. nov. Vertical section. Coll. National 

Museum, Melbourne, Keg. No. 13742. 

B. — A. compactnm, sp. nov. Tangential section of the same specimen. 

C. — A. verrucosum (Goldfuss). Vertical section. Coll. Melbourne Univer¬ 

sity Geological Department, Reg. No. 1446. 

D-— A. verrucosum (Goldfuss). Tangential section of the same specimen. 

E. —A. altum, sp. nov. Vertical section. Coll. Nat. Mus, Melbourne, 

Reg. No. 13745. 

F. — A. altum, sp. nov. Tangential section of the same specimen. 

(Figure 6.) 

A. — Clathrodictyon regularc cylindriferum, sub-sp. nov. Vertical section. 

Coll. National Museum, Melbourne, Reg. No. 13746. 

B. — C. regularc cylindriferum, sub-sp. nov. Tangential section of the same 

specimen 

C. —C. chapmani, sp. nov. Vertical section. Coll. Nat. Mus.. Melbourne, 

Reg. No. 13747. 

D. —C. chapmani , sp. nov. Tangential section of the same specimen. 

E. —C. c alamo sum, sp. nov. Vertical section. Coll. Nat. Mus, Melbourne, 

Reg. No. 13748. 

F. — C. calamosum , sp. nov. Tangential section of the same specimen. 
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Ophiocytium Ndgeli. 

[Proc. Roy. Soc. Victoria, 45 (N.S.), Pt. II., 1933.1 

Art. XIII .—Two Species of Ophiocytium Ndgeli in Victoria; 

O. tcrrestre, n. sp. } and O. arbuscula Rabenhorst. 

By JEAN HEYWARD, M.Sc. 

(Research Scholar, Botanical Department, Melbourne University). 

[Read 10th November, 1932; issued separately 1st August, 1933.1 

Two species of Ophiocytium Nageli have previously been 
recorded for Victoria. In 1906, Hardy(3) recorded the finding 
of O. parvulmn A. Braun, at Heidelberg, Melbourne, and of 
0. bicusp idatum Lem merman, in a swamp at Cheltenham, near 
Melbourne. Additional species have been found in other Aus¬ 
tralian States, and include 0. cochleare A. Braun, from the Blue 
Mountains, New South Wales(2), 0. bicuspidatum Lemmer- 
man from Mount Dromedary, New South Wales! 1, 2), 0. 
mains Nageli from the Johnstone River, North Queensland (1, 2), 
and O. arbuscula Rabenhorst (Sciadium arbuscula A. Braun) at 
Burpengary, Queensland (1). In this paper two further species are 
recorded for Victoria, one of which, 0. tcrrcstris, n. sp., is from 
the soil, and the other, 0. arbuscula Rabenhorst, is from a pond 
at Royal Park, Melbourne. 

Soil Form. 

During an examination of the algal flora of virgin bush soil 
from Heathmont. an outer suburb of Melbourne in the Silurian 
belt, a species of Ophiocytium Nageli was observed. This 
appears to be the first record of the genus from the soil. The 
organism was found in one of a series of culture flasks which 
had been inoculated with a dilute soil suspension and allowed to 
incubate at room temperature. The soil sample was collected 
in May and included soil from the surface to a depth of 3 inches. 
The sample was thoroughly mixed and sieved, then 10 grams of 
it were taken at random, and shaken in 50 cc. of mineral salts 
solution. This soil suspension was progressively diluted by 
halves, a sample at each dilution being incubated. An Ophio¬ 
cytium appeared in one flask only, the seventh of the series with 
a dilution of one in 1280; this on investigation has proved to 
be a distinct species. 

The organism belongs to the section of Ophiocytium including 
forms which are not firmly attached to some substratum, and 
is a non-colonial form. The cell varies in size, adult forms 
measuring up to 135 ja. in length and from 9 to 12//, in breadth, 
younger ones being, on an average, 26 /a long and 9/x broad. 
These younger cells are more or less straight, while the adult 
ones are slightly curved. The cell wall appears to be quite 
characteristic of the genus, having a fairly apparent apical cap 
which, in the younger cells especially, is narrower in diameter 
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than the rest of the cell, giving a characteristic shape to the 
organism. There are several parietal chloroplasts, slightly 
yellowish green in colour, the whole of the cell contents having 
a very granulated appearance. At the basal end is a slender 
stalk or appendage which varies in length from 6 to 16/p the 
variation bearing no relation to the size of the cell to which it 
is attached. The stalk is curved, often very much twisted, and, 
unlike 0. mains, has no swelling at the end (Fig. 1, A, B, and C.) 

Reproduction by both aplanospores and zoospores has been 
observed (Fig. ID, IE). Several cells containing aplanospores 
were noted but, with one exception, the cap of the mother cell 
had become detached and some of the aplanospores had been 
freed, leaving for the most part one but occasionally two aplano¬ 
spores within the parent wall. In the one exception (Fig. ID) 
four spores were found in the mother cell, each having the 
narrow apical cap typical of the species. The length of these 
spores ranged from 20 to 25/x while the breadth was fairly con¬ 
stant, being about 7.5/x. 

In one instance only were zoospores seen inside the mother 
cell (Fig. IE), and there, unfortunately, the apical cap had been 
shed so that it is quite probable some of the zoospores had 
escaped already, four however remaining. These four were 
ovoid in shape, contained two parietal chloroplasts, and mea¬ 
sured, on an average, 11/x in length and 2.5/x in breadth. In 
only one zoospore could the cilia be distinguished, and here two 
cilia were distinctly seen, one being longer than the other. The 
longer one measured 5/x, the shorter one approximately 1/x, this 
latter being more difficult to measure since it was obscured to 
some extent by another zoospore. The development of the 
zoospore into the adult condition was not followed, as this was 
too difficult and too uncertain in a mixed culture. 

There are six species of Ophiocytium already described which 
are free living, i.e., not attached to any substratum, and non¬ 
colonial, and of these only three have an appendage at one end— 
O. mains Nageli, 0. cochleare A. Braun, and 0. Lagerheiniii 
Lemmerman. Of these three, the species described above 
approaches nearest to O. mains in general appearance; the cells 
of 0 . mains, however, are much longer, measuring from 
500-3000/x, while in the former no cells over 135/z have been 
observed. Also at the terminal end of the stalk of O. mains 
there is a distinct swelling or knob which is not developed in 
my species. Then, too, the shape of the latter is different, having 
a narrow apical cap which is apparently quite characteristic of 
the species. Both O. cochleare and O. Lagerheiniii are narrower 
forms, the diameter of the former measuring 6-7/x and of the 
latter 3-5/x, as compared with 9-12//. in the species from the soil. 
Also in both O. cochleare and O. Lagerheiniii the appendage at 
the basal end of the cell is straight and needlelike, while in my 
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species it is curved, often very much bent, and not in the least 
needlelike. The species from the soil was therefore concluded 
to be new, and to it the name of Ophiocytium terrestre is given. 

The organism grew very well in the mineral salts solution in 
which it was isolated from the soil among other algae which 
belonged mainly to the Chlorophyceae, but up to the present it 
has not been obtained in pure culture. 



Fjc. 1.—Ophiocytium terrestre, n. sp.:— 

A. Adult cell. B. Very young cell with 
characteristic apical cap (ac). C. Older 
cell with characteristic apical cap (ac). 

D. Mother cell containing 4 aplanospores. 

E. Mother cell from which apical cap 
has been shed, containing 4 zoospores. 


Ophiocytium terrestre, n. sp. 

(Fig. 1.) 

The cells are always solitary, never forming colonies and 
never attached to the substratum. Adult cells are slightly 
curved, having at the basal end a slender stalk curved or very 
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much bent and without a terminal swelling. The cells measure 
up to 135/a in length and from 9-12/a in breadth. Reproduction 
by both aplanospores and zoospores has been observed. 

Cellulis solitariis semper, numquam colonicis, numquam ad 
fundamentum affixis. Cellula adulta leviter curvata, stipite 
gracile curvato sine nodo ad extremum. Cellulis maximis 135/a 
longis et 9-12/a latis. Propagatio et aplanosporis et zoosporis. 



Fig. 2.— Ophiocytium arbuscula Rabenhorst:— 

A. More mature colony. B. Very young colony. 
C. Detached daughter cell. D. Single cell. 


Pond Form. 

The second species of Ophiocytium recorded in this paper was 
found attached to filaments of Oedogonum sp., growing in a 
pond at Royal Park. Upon examination it proved to be 
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Ophiocytium arbuscula Rabenhorst ( Sciadium arbuscula A. 
Braun), which has been recorded for Queensland as Sciadium 
arbuscula A. Braun. This, however, is the first record of this 
species for Victoria. 


Ophiocytium arbuscula Rabenhorst. 

(Fig. 2.) 

As the material examined was in every way typical of the 
species a brief description will suffice. Both single cells and 
colonies were abundant in the sample. The single cells were 
straight or very slightly curved, and measured up to 70 /a in 
length, arid from 4.5-5.5/x in breadth. Each cell contained 
several yellowish green parietal chloroplasts. At the base there 
was a short straight stalk about as long as the cell is wide, by 
which the organism was attached to the substratum—in this case 
mainly filaments of Ocdogonium sp. The end of the stalk, the 
actual attaching disc, was in every case obscured by brown 
debris. At the apex of the cell the cell wall was thickened to 
form the apical cap characteristic of the genus. (Fig. 2 d.) 

Although some of the colonies examined were more mature 
than others none showed secondary branching. In the younger 
colonies the empty mother cells were, on an average, 70// long 
and 4.5^ in diameter, while the daughter cells which were 
attached to the rim of the empty mother cell measured up to 
11/* in length and 4.5// in breadth. In one colony one of these 
daughter cells had become detached from the rim of its parent, 
and on the attaching end of the stalk a distinct swelling could 
be seen (Fig. 2C). In the larger colonies the empty mother 
cells measured up to 120^ in length, while the daughter cells 
which were more or less curved measured from 47// to 67// in 
length, the diameter in all cases ranging between 4.5 and 5.5//. 
(Fig. 2A.) 

In the following paragraph a key* has been given by which 
the various species of Ophiocytium can be readily separated. 

I. Cells free, not attached. 


(Section Brochidium). 
i. Living as single cells. 

A. Cells with an appendage at one end only. 

(a) Appendage ending with a swelling. O. mains. 

* The key is, in the main, a translation of the Ophiocytium key given by Pascher(4) in 
Die Siisswasserflora Deutschlands, Osterreichs, und der Schweiz. Heft IT. 



170 


Jean Heyward. 


(b) Appendage without a swelling. 

i. Appendage straight and needlelike. 

(1) Appendage short. 0. cochleare. 

(2) Appendage very long. O. Lagerlicimii. 

ii. Appendage bent, not needlelike. 0. terrestre. 

B. Cells with appendage at both ends, the anterior shorter 

one often developing as a spine. 

(a) Cell thin, 2.7-10^ broad. O. capital uni. 

(b ) Cell over 10/.<. thick. 0. bicuspidatiun. 

C. Cells without any appendage. 0. parvulum. 
ii. Cells forming colonies. 

A. Daughter cells sitting on the mouth of the mother cell. 

(a) Appendage at one end of the cell. O. cochleare. 

( b) Appendage at both ends of the cell. 0. capitatum. 

B. Cells joined by stalks. 0. Lagerheimii. 

II. Cells with shorter or longer stalks, firmly attached, often 
colony forming. 

i. No colony formation, with relatively long stalk 

and large attaching disc. O. desertion. 

ii. Colony formation (in the adult condition). 

(Section Sciadium). 

A. Cells without a spine at the free end. 

(a) Stalk approximately as long as the cell is wide. 

0. arbuscula. 

( b ) Stalk 2-3 times as long as the cell is wide. 

O. gracilipes. 

B. Cells with a distinct spine. O. mucronatnm. 

I should like to thank Professor Ewart and Dr. McLennan for 
the interest taken in my work and for their helpful suggestions. 
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Art. XIV .—The “Sooty Moulds” of some Australian Plants. 

By EILEEN E. FISHER, M.Sc. 

(With Plate IX.) 

[Read 10th November, 1932; issued separately 1st August, 1933.] 

Introduction. 

Very little attention has been paid to the “ sooty moulds ,'” which 
occur in Australia. The only work of any consequence was done 
m 1896 by McAlpine(24) on the sooty mould of Citrus. He 
studied the mould as it occurs on the leaves of Citrus trees, and 
found a large variety of reproductive bodies connected with the 
mycelium. As he found the same variety of types on Citrus hosts 
from widely separated localities, he considered these were all 
stages of the one fungus (which he named Capnodium citricolmn 
Me Alp.) without any further verification of his hypothesis. 

The present work was undertaken in an attempt—(i ) to ascer¬ 
tain whether or not the various reproductive stages found on the 
leaves and stems of “ sooty ” plants in Australia are different 
stages in the life cycle of one form ; (ii) if the reproductive stages 
belong to a mixture of forms, to elucidate the flora composing 
the sooty covering, and to compare it on generically different 
hosts; (iii) to gain some knowledge of the cultural characters of 
these forms. 


Historical. 

Many early workers, including Montague, Zopf, and Rehm, 
have contributed to the literature on “ sooty moulds/’ but Arnaud 
is the first person to make a detailed study of the group as a 
whole. 

Arnaud (1-4) chiefly studied the " fumagines ” as they occur 
on the host, and connected pycnidial stages with associated 
perithecial forms without any cultural evidence, lie found all 
the “ fumagines ” occurring in the vicinity of Montpellier to be 
formed by a mixture of saprophytic fungi, which he placed with 
one exception, Calicium, in the family Sphaericaceae. Arnaud 
has divided this family into two big groups: I. Dictyospored 
Sphaericaceae, in which the ascospores are muriform, i.e., possess 
both longitudinal and transverse septa; and II. Phragmospored 
Sphaericaceae, in which the ascospores possess transverse septa 
only. The division between these two groups is not absolutely 
clear-cut, as the longitudinal septa are rare in some dictyospored 
species. 

Theissen and Sydow(36) studied this group of fungi from a 
purely systematic point of view, and the key compiled by them 
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has been followed by many subsequent workers. They include 
the majority of the “ sooty fungi ” in the family Capnodiaceae, 
of the Perisporiales, which is characterized by cleistocarpous 
perithecia. 

Doidge(9-14), who has followed Theissen and Sydow in regard 
to the systematic position of the “ sooty moulds,” has investigated 
the South African forms, as they occur on the host, by means of 
microscopic preparations made by the collodion method(9), 
These fungi were found in most cases to belong to the genus 
Meliola Fr., which is an ectoparasite, and so does not form a 
true “ sooty mould.” Cp. Neger(28). 

Neger(28) demonstrated the composite nature of the. sooty 
moulds which he examined, having isolated several fungi, such as 
Dematium piillulans, Atichia glomerulosa , Fumago vagans, &c., 
from the “ sooty film,” but he did not succeed in growing 
Capnodiurn salicinum in culture. 

Tengwall(34) studied the “sooty moulds” from several 
hosts(29), in culture. He made inoculations directly from the 
leaf on to a hanging drop of saccharose agar, then, by means of 
shake cultures, he obtained the components in pure culture. The 
most frequent isolations thus obtained were Dematium piillulans 
de Bary and Cladusporiiim herb arum (Pers.) Link, although 
several other genera were also represented. He also attempted to 
resynthesize “ sooty moulds,” and found that the fungi which grew 
best were Fumago vagans Pers. and Cladosporium herb arum. 
Tengwalbs results suggest that “ sooty moulds ” are formed by 
a mixture of distinct genera of fungi growing together. The 
evidence is insufficient, however, to establish this fact definitely, 
as no attempt was made to analyse the ‘ sooty moulds ” as they 
occur in nature. 

Sawhney(33) examined the “ sooty coverings ” occurring on 
the cotton plant, both culturally and in nature. He found this 
mould to be due primarily to a species of Capnodiurn, but also 
Macrosporimn and Alternaria were found as constituents of the 
“ sooty film.” Sawhney has left his species of Capnodiurn 
unnamed. The character of the ascospores, which are dark, 
globose, and non-septated, would cause this form to be included 
in the species Capnodiurn maximum; but Sawhney regarded 
Saccardo’s description of the latter species as too meagre for an 
adequate comparison to be made. He related a pycnidial form 
containing light-brown, bicellular spores to Capnodiurn sp. as its 
imperfect stage, but without evidence from single spore isolations. 

Method. 

Attention was given entirely to indigenous Australian plants 
affected with “ sooty mould.” 

The culture medium used, unless otherwise stated, was honey 
agar. This is a 2 per cent, agar solution containing 1.5 per cent. 
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honey. In addition, use was made of Myoporum agar, oat agar, 
and Czapek agar. Synthetic media of high nitrogen content 
were also used for testing the effect of increased nitrogen supply 
on the growth and production of fruiting stages in certain of the 
isolated forms. A basal synthetic medium was used, to which 
different nitrogenous constituents were added. One litre of the 
basal or stock medium (15 grams agar -f- 1.25 grams K 3 P0 4 
+ 0.75 grams MgS0 4 crystals + 2 grams glucose -f- 1000 ccs. 
water) contained 2 grams of ammonium nitrate, ammonium 
sulphate, asparagin, or peptone. 

A large number of the cultures were made by means of gross 
inoculations, i.e., a small fragment of the “sooty covering” was 
transferred directly from the infected leaf to honey agar slopes, 
which were then incubated at 23° C., or allowed to remain at room 
temperature. In cases where an attempt was made to obtain 
single spore cultures, the “ slide culture ” method was used. The 
spores were placed in a drop of sterilized water on a sterile 
microscope slide. A very thin film of honey agar was then 
poured over the slide, which was then replaced in a sterilized 
petri-dish, and incubated. By means of microscopic examination 
it was possible, in one or two days, to locate the germinating spores 
and transfer them with a platinum needle to honey agar slopes. 

I. Bursaria spinosa (Sweet Bursaria). 

The infected material was collected at Healesville, Montrose, and 
Greensborough, which are situated east, north-east, and north-east 
from Melbourne. 

A. In Nature. 

Microscopic examination of the leaves after treatment with 
lacto-phenol* showed that the “ sooty mould ” possesses two types 
of mycelium: (i) a dark-brown, beaded form; and (ii) a lighter- 
coloured form, not constricted at the septa. The following struc¬ 
tures were observed :— 

(a) Perithecia, which are olivaceous, glabrous, thin-walled, 
sessile conceptacles, roughly spherical in shape, and each is pro¬ 
vided with a slight beak. The asci can be seen through the 
pcrithecial wall in the young state, and form a tuft in the centre 
of the perithecium (Fig. 1). The ascospores are brown, muri- 
form, usually with three, but occasionally four or five, transverse 
septa (Fig. 2). They measure on an average 16.5/* x 7.5/*, The 
average perithecial dimensions are 139/* x 107.5/*. These 
perithecia are very similar to those figured by Tulasne(37) for 
Capnodium salicinium Mont, (under the name of Fwmago 
salicina; pi. xxxiv., Fig. 14a). The perithecia occurring on 
Bursaria also agree closely with those described by McAlpine(24) 

* The lacto-phenol used consisted of equal parts of glycerin*, water, phenol, and 
lactic acid. 
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under the name of Capnodium citricolum McAlp. The spores, 
however, are slightly smaller, and do not always possess the 
median constriction, characteristic of McAlpine’s species. 



Fig. 1.—Peritheeia of Tcichospora salicina , containing asci ( a ) at various 
stages of development. X 50. Fig. 2.— Ruptured Perithecium of 
Teichospora salicina showing asci and ascospores. X 310. 


(b) Light-olivaceous, flask-shaped pycnidia, provided with 
fringed mouths (Fig. 3). The contained pycnospores cannot be 
distinguished from ascospores. They are brown, muriform, with 
three transverse septa, and measure approximately 18/* x 8.3/*. 



Fig. 3.—A. Pycnidium of Tcichospora salicina, (a) pycnospore. X 50. 
B. Mouth and neck of Pycnidium showing fringed mouth. X 310. 
Fig. 4.—Pycnidium of Teichospora salicina. X 185. (a), spore of 

Hendcrsoniella adhering to outside of pycnidium; (b)\ pycnospore 
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The pycnidial dimensions average:— 

Length of pycnidium, 230/x. 

Length of neck of pycnidium, 95/x. 

Width of basal portion, 115ft. 

They resemble closely those of Capnodiuin salicinum Mont, 
figured by Tulasne(37) (pi. xxxiv., fig. 14p), and might also be 
compared with McAlpine’s description and figures (pi. xxv., 
fig. 7; pi. xxxi,, fig. 28; pi. xxxii., fig. 37), of “ pycnidia proper,’’ 
found in “ sooty mould ” of Citrus. 

(c) Elongated, dark-brown pycnidia. These are linear in 
form, tapering slightly towards the apex, but not differentiated 
into definite neck and basal region. (Fig. 4.) 

The measurements* are:— 

Length of pycnidium, 217/x. 

Width of basal portion, 48/x. 

Width at apex, 21 ft. 

In this type of pycnidium, the mouth is not provided with a 
fringe. The contained pycnospores are the same as those pre¬ 
viously described, only they are slightly smaller and the longi¬ 
tudinal septa are more rare. This may be an earlier stage in the 
development of the previously described type of pycnidium. 



Fig 5. —Pycnidia of Chactophoma. Cke. sp.? X 310. (a), spore; ( b ), 

beaded hypha. A. Growing on Bursaria spinosa. B. On Leptos - 
permum scoparium. 

(d) Brown spherical pycnidia, which usually occur terminally 
on the brown beaded hyphae. These contain hyaline non-septated 
spores, which vary in size, but average 3.5,u x 2fi (Fig. 5). The 
average pycnidial dimensions are 79jx x 54/x. These pycnidia 
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probably correspond with the Antennaria form described by 
McAlpine in the “sooty mould” of Citrus(25), also they agree 
very closely with Chaetophomci, described by Arnaud(2) as the 
spermogonial stage of the fungus Pleosphaeria citri. Similar 
bodies were also described and figured (Tab. vi., fig. 1) by 
Saccardo(31) in connexion with Capnodium IValtcri Sacc. 

(e) Brown flask-shaped pycnidia, containing brown spindle- 
shaped phragmospores. These pycnospores are shorter, but other¬ 
wise similar to the conidia of Capnodium IValtcri Sacc., described 
by Saccardof 31), and figured by him arising from the ends of 
small erect conidiophores (Tab. vi., Fig. 1). According to the 
classification of the Fungi Imperfect! given by Lindau(20), 
pycnidia of this type would be placed in the genus Hendersoniella 
(Sacc.). 



Fig. 6 .—Phycopsis sp.? X 103. A. Surface of cushion focussed showing 
“ propagula ” or clusters of conidia (a). B. Focussed at deeper level 
showing internal structure; ( b ), chain of hyaline cells. 


(/) Light-coloured spherical bodies, composed of a mass of 
colourless cells, held in a mucilaginous matrix. They vary much 
in size, but average dimensions may be taken as 280/x x 310/x. 
When they are mature, small clusters of brown cells or conidia 
may be seen scattered over the free surface of these cushions. 
(Fig. 6.) 

McAlpine(24) described and figured similar bodies under the 
name “ glomeruli,” in connexion with the “ sooty mould ” of 
Citrus, and he referred them to the form genus Heterobotrys . 
Arnaud(2) considered such structures as gelatinized conceptacles 
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(perithecia or spermogonia) of any member of the Sphaericaceae, 
rather than as a distinct fungus. More recent investigations 
carried out by Mangin and Patonillard(22), and Cotton(8), on 
the aberrant and rather obscure family Atichiaceae, led the writer 
to identify this form with Seuratia Vanillac Pat., a species which 
was later placed by Mangin and Patouillard(22) in the genus 
Phycopsis . 

Neither asci nor “ spermogonia ” were observed in the material 
examined, although the clusters of brown cells no doubt corre¬ 
spond to the “ propagula ” described by the latter authors. How¬ 
ever, when the type specimen of Phycopsis Vanillac, made 
available to the writer by Monsieur Heim of the Museum 
d’Histoire Naturelle, Paris, was examined, no u propagula ” were 
observed, although in other respects it was very similar to the 
“ sooty component ” under discussion. 

An examination of the family Atichiaceae, as represented in the 
herbarium of the Royal P»otanic Gardens, Kew, suggested that this 
form might belong to the species Hctcrobotrys paradoxa Sacc., 
removed by von Hbhnel to the genus Atichia( 16). The fungus 
under investigation, nevertheless, seems more correctly placed in 
the genus Phycopsis as the thallus is never star-shaped, neither 
are the “ propagula ” restricted to localized areas of the thallus, 
both of which are characteristic features of the genus A tic hi a 
according to Boedijn(7). 

( g ) Dark-brown Macrosporium spores were found scattered 
through the meshes of the fungal network forming the sooty 
mould. 

(h) On some of the leaves which were examined, Clados- 
porium-\ike spores were noticed. 

B. In Culture. 

No gross inoculations were made from this material; all are 
single-spore cultures, made by the “ slide culture ” method. 

A series of single ascospore cultures was set up. Four cultures 
resulted, all agreeing in external appearance. They are slow- 
growing, firm, olivaceous colonies, with a powdery surface. Only 
one of these cultures fruited on honey agar. It formed elongated, 
linear pycnidia, measuring from 400^-480/x in length, and 30^-120^, 
in width. The mouths of these pycnidia are not fringed (Fig. 7 ). 
The contained pycnospores are brown muriform spores, with 
three transverse septa, and in them the longitudinal septa are quite 
frequently absent. They measure, on an average, 1 S/x x 6 )i 
(Fig. 8). These pycnidia are similar to the “ unfringed pycnidia ” 
found occurring on the host. Both beaded and non-beaded hyphae 
occur, the non-beaded being most abundant. 
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When grown on Czapek’s agar, this fungus retains its olivaceous 
powdery appearance, but forms a more pulvinate type of colony. 
Also, the pycnidia remain unaltered, but the pycnospores show an 
increase in the number of transverse septa, in many cases. 

On oat agar, this form gives rise to a smooth black growth. 
Elongated pycnidia are produced which are readily visible to the 
naked eye. The majority of these pycnidia possess unfringed 
mouths, in one case, however, a suggestion of a developing fringe 
was observed (Fig. 9). The pycnospores again show an 
increase in the number of transverse septa. 




Fig. 7. —Pycnidia of Teichospora salicina, grown on honey agar. X 50. 
Fig. 8.—Showing free pycnospores and mycelium of Teichospora 
salicina, grown on honey agar, (a), pycnospore; ( b ), beaded hypha; 
(c), non-beaded hypha. X 310. Fig. 9.—Mouth of pycnidium of 
Teichospora salicina, grown on oat agar. X 310. (a), pycnospore 

showing increased septation ; ( b), developing fringe. Fig. 10.— 

Pycnidia of Teichospora salicina with abnormal type of pycnospore. 
A. Showing shape of the pycnidia. X 50. B. Showing fringed 
mouth of a pycnidium and pycnospores. X 310. 


By the development of these cultures from ascospore inocula, 
the corresponding pycnidial forms observed on the host are shown 
to be stages in the life history of the perithecial form. 
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A series of single pycnospore cultures was also set up to com¬ 
pare the forms so obtained in culture with those obtained from 
ascospore inoculations. The resulting cultures are very similar 
to the ascospore cultures grown on honey agar. They are slow- 
growing olivaceous colonies of powdery appearance, with perhaps 
slightly greater development of aerial hyphae than in the ascospore 
cultures. No fruiting bodies of any kind were found, even after 
an interval of six months. This form was grown on oat, peptone, 
and Czapek’s agar, but still remained sterile. On each of these 
media, the growth was indistinguishable from that of an ascospore 
culture on the same medium. This fact substantiates the belief 
that the pycnidial and perilhecial forms belong to the one fungus. 
Another culture was obtained, similar in macroscopic appearance 
to those just described. It developed from a muriform spore 
(not determined whether an ascospore or a pycnospore). This 
culture may be described as a slow-growing olivaceous form, 
powdery in appearance (Plate IX., Fig. 1). 

In the early stages of its growth, the margin of the colony is 
yellow. With the naked eye, elongated fruiting bodies can be seen 
projecting from the surface. They are the pycnidia, which 
contain brown, bi-cellular spores, measuring 9.5/t x 4/x. I he 
pycnidia are elongate, linear bodies, _tapering slightly towards 
the apex, measuring approximately 527.5/x in length, and 7 5/i in 
width. In most cases, the apex is expanded, forming a fringed 
mouth, in some, however, it remains bluntly pointed (Fig. 10). 
Two types of mycelial hyphae are present, (i) a light olivaceous 
form, which is not constricted at the septa, and appears to be 
associated with the pycnidia; (ii) a dark-coloured beaded loim. 

Thus this culture, both as regards type of mycelium and 
external form of pycnidia, may be compared with the others 
obtained from muriform spore inocula (ascospores and pycno- 
spores). It differs, however, in the bi-celled character of the 
pycnospores. It may be that the spores have remained immature 
owing to cultural conditions, and it is interesting to note that 
McAlpine (pi. xxv., fig. 7c, <?, pi. xxxi., fig. 28a, pi. xxxii., fig. 37) 
has figured pycnidia, which he assigned to his pycnidia proper, 
as containing spores in all stages of septation from the didytuo- 
sporous condition to phragntosporous and muriform types. 

In earlier attempts to obtain the “sooty mould” fungi from 
Bursaria, two additional forms were obtained:— 

(a) Cultures of a black, slow-growing form, the surface of 
which is smooth in appearance. The pycnidia appear 
as black spots on the surface of the colony, and are 
roughly spherical in shape, although, when ruptured, 
they are of rather square appearance, measuring 
115/i x 62/i. The contained pycnospores are spherical, 
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noil-septate, hyaline spores, approximately 3/x in 
diameter (Fig. 11). Both beaded and non-beaded 
hyphae are present, but the non-beaded form is most 
abundant. This agrees almost exactly with the 
Chaetophomci * form observed in nature. 




Fig. 11.—Pycnidia of Chaetophomci. Cke. sp.? Grown in culture. A. 
Isolated from Bursaria spinosa. X 150. B. From Lcptospermum 
scoparium. X 40. C. From Lcptospermum scoparium. X 250. 
(a), hyplial stratum or subiculum; (/?), pycnospore. 

(I?) Cultures of a white slow-growing form, which at first 
is slimy in character, resembling a bacterial culture. 
Later, the colony is drier in appearance, and the 
central region roughens, becoming maize-yellow in 
colour (Ridgway), while the margin remains white. 
Microscopic examination of the marginal area reveals 
a mass of hyaline, irregularly septated hyphae, while 
in the roughened yellow region, these are aggregated 
to form hemispherical masses, which occur in the 
meshes of the general hyplial network. This fungus 
may be associated with Phyeopsis found occurring on 
the host. 

Discussion, 

The sooty covering of Bursaria leaves has been shown by 
cultural methods to be a mixture of fungi, which form a definite 
“ fungal association ” on the surface of this host, and include:— 

(i) A perithecial form associated with its imperfect fruiting 

stage. 

(ii) Pycnidial fruiting bodies belonging to various fungi. 

(iii) Fungi represented by conidial fruiting stages. 

* A sub-culture of this fungus was sent to the “ Centraalbureau voor Schimmel- 
cultures, Baarn, where it was identified as Microxyphium theae van B., and after 
examining a type culture of the latter, 1 agree with this identification. However, as 
my isolation has never produced the “ flaschenpykniden ” described and figured by 
F. H. van Beyma Thoe Kingma(6), I prefer to place this fungus in the genus 
Chaetophoma Cke. 

Also, I have not been able to find any “ flaschenpykniden ” in the culture of 
Microxyphium theae van B. sent to me from Baarn. 
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Prior to the investigations by Neger(28), these various fruiting 
structures were regarded as stages in the life-history of a 
pleomorphic form, described under the generic name Capnodium 

Mont. 

(i) Pcrithecial Form. 

In considering the systematic position of the forms isolated by 
me, it is the perithecial fungus, with its associated pycnidial stage, 
which must be considered in relation to the genus Capnodium. 

Montague(25) in his description of this genus stressed the 
importance of the elongated type of perithecium as a generic 
character, but the structures which he interpreted as perithecia 
were recognized later by Tulasne (37) as pycnidia, and the type 
species was figured by the latter with sessile, glabrous, spherical 
perithecia. However, since then, some forms have been described 
with more elongate perithecia. 

Recognizing this, Arnaud(3) has placed all the perfect forms 
found in “ sooty mould ” coverings in the family Sphaericaceae, as 
he considers that the perithecia in most cases possess ostioles, 
although indistinct. In addition, he regards the elongation of the 
perithecia as an unsatisfactory generic character, as it is, accord¬ 
ing to him, only a teratological modification dependent on the 
conditions under which they develop.* A humid atmosphere 
and an abundance of food material induce elongation of the con- 
ceptacles, while when the supply of honey dew is scanty the 
spherical type of perithecium predominates. Arnaud therefore 
discarded the genus Capnodium, and placed the various species 
in the genera Teichospora, Pleosphaeria, and Limacinia . Teicho¬ 
spora and Pleosphaeria include the muriform-spored species, and 
Limacinia the phragmospored types. The genus Teichospora is 
distinguished from Pleosphaeria in that perithecia are glabrous in 
the former, and setulose in the latter. In his consequent re¬ 
arrangement of the species of Montague's genus, Arnaud has 
placed the type species in the genus Pleosphaeria, as Pleosphaeria 
salicina(3 ). Later, however, he grouped it as a member of the 
phragmospored Sphaericaceae, under the name Limacinia salicina 
Nob., because the longitudinal septa in this species are rare. 
Tulasne’s figures show, however, the perithecia of this species 
to be devoid of bristles, and for this reason Gaumann(15) has 
transferred it to the genus Teichospora. 

The “ sooty mould on Bursaria spinosa has been described 
and figured by Saccardo(31, 32) under the name Capnodium 
Waltcri Sacc. This type material was collected from the Upper 
Yarra, Australia. He shows the perithecia as flask-shaped bodies, 
with long necks from which asci are protruding, and the mature 
ascospores with phragmosporous divisions. 

* Theissen and Sydow(36) regard the elongation of the perithecia as of generic value, 
and retain the genus Capnodium in the family Capnodiaceae of the Perisporiales, Lind. 

The genus is further characterized by brown, muriform ascospores. 
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An examination of a large number of species of this host 
affected with “ sooty mould ” from various and widely separated 
localities has never revealed a perithecium of this type, and, more¬ 
over, the ascospores are always muriform in character. In 
addition, a number of herbarium specimens, obtained from the 
Plant Research Laboratory, Department of Agriculture, and 
labelled Capnodium Walteri by McAlpine, were examined. The 
perithecia from this material proved to be sessile, spherical, and 
glabrous, containing asci and muriform ascospores, and, indeed, 
in every way similar to those observed on specimens collected 
during the course of this investigation. 

Thus, the characters on which the species Capnodium Walteri 
was based do not really apply to the perithecia, which develop in 
the “ sooty coat ” so prevalent on the leaves and stems of 
Bursana spinosa. The characters to be considered in an attempt 
to place this form in its correct systematic position are glabrous, 
spherical perithecia. and muriform ascospores measuring approxi¬ 
mately 7.Six x 16.5/x. It seems, therefore, that Saccardo mistook 
pycnidia (see below) for perithecia. These perithecial characters 
agree with descriptions of Capnodium salicinitm , the type species 
of Montague’s genus. Type material of Capnodium salicimim 
was not available to the writer; but specimens of this fungus, 
preserved in the mycological herbarium of the Department of 
Agriculture, on Olea europea , revealed perithecia identical in all 
respects with those from Bur sari a spinosa. 

Following Arnaud’s classification, the perithecial fruiting 
bodies found on Bursaria leaves, should then be known as 
Tcichospora salicina (Mont.) Gau*; Syn. Capnodium salicimim 
Mont.; Syn. Capnodium Walteri Sacc. 

The striking similarity of the figures in McAlpine’s description 
of Capnodium citricolum , together with the agreement in spore 
measurement, led me to examine material of this species, labelled 
by McAlpine, and preserved in the herbarium of the Department 
of Agriculture. This form, too, does not differ in any important 
respect from the Bursaria fungus, and it seems that Capnodium 
citricolum McAlp. must be included also in Tcichospora salicina, 
Tcichospora salicina has been connected with a pycnidia! stage 
(Figs. 3 and 4). These pycnidia are probably the most character¬ 
istic feature of any mount made from the “ sooty coats ” of 
Bursaria leaves, and, indeed, they could be seen macroscopically 
as small erect bodies projecting from the leaf surface. The fiask- 
shaped bodies figured by Saccardo(31) as perithecia in his 
description of Capnodium Walteri appear to be identical in shape 
and form with these pycnidia. 

* Following the key of Theissen and Sydow(36) Teichospora salicina would Tie placed 
in the genus Coccodinium, for the perithecia are sessile. Nevertheless, these authors 
retain Capnodium salicinum in the original genus, assigning it to this position because 
they consider the perithecia to be elongated, as stated in Alontagne’s description of 
this species. 
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The tendency has been to create new species of “ Capnodium ” 
when a fresh host was involved, so that a great multiplicity of 
species with ill-defined characters has resulted. It is not sur¬ 
prising to find the same species of Teichospora on a variety of 
hosts, for a correlation between the species of the fungus and 
associated scale insects should perhaps be looked for, rather than 
with the host plant attacked. 

(ii) Pycnidial Forms. 

Two pycnidial forms, which were not connected with any 
perithecial stage, were observed. 

( a ) The form referred to the genus Chcietophoma Cke. is a 
very common constituent of “sooty mould” on Bursaria. This 
form was obtained in culture forming an intensely black, smooth 
type of growth, quite distinct from that of Teichospora salicina. 
This provides evidence contrary to the view held by McAlpine 
and Arnaud, for these workers connected Antennaria and 
Chaetophoma respectively, with the life history of the appropriate 
perithecial stage. 

(fc) An elongated pycnidial form, which was placed in the 
genus Hendersoniella Sacc. This type occurs more rarely than 
Chaetophoma in “ sooty coverings,” on this host, and was not 
obtained in culture. 

(iii) Conidial Forms. 

( a ) In Phycopsis sp., another common constituent of “ sooty 
moulds,” the conidial stage only was observed. Owing to its 
distinct cultural characters, it is obviously not connected with the 
perithecial form. This fact further supports the view expressed 
by Mangitt and Patouillard(22), and later again by Cotton(8), 
that this form is an independent fungus, although it commonly 
occurs on leaves attacked by various “ Capnodiaceae.” 

( b ) Macrosporium and Cladosporium- like spores were 
frequently found scattered through the hyphal felt forming the 
“ sooty mould.” Cultures of these fungi were not, however, 
obtained from inoculations made from Bursaria. 

Scale Insect. 

The scale insect attacking the specimens of Bursaria spinosa 
examined was identified by C. C. French, Jnr. as Eriococcus 
eucalyp ti Maskell. 


II. Leptospermum. 

(i) Leptospermum scoparium Forst. Manuka Tea Tree. 

This plant is chiefly an inland form, but occasionally occurs in 
coastal areas. 

Infected material was collected at Healesville and Lilydale, 
which are situated East-north-east of Melbourne, also at 
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Woolamai, which is situated near the southern coast of Victoria, 
in the vicinity of Western Port Bay. 

Apparently, Leptosp crmum scoparium forms a very suitable 
host for the development of “ sooty mould,” as it is copiously 
infected in widely separated localities. The specimens examined 
were covered by a very thick “ sooty coating,” on both leaves and 
stems. 

A. In Nature. 

Examination of the “ sooty covering ” showed a dark, septated 
mycelium, constricted at the septa, giving it a beaded appearance. 
The hyphae were occasionally found twining round leaf hairs, 





Fig. 12.—Perithecia and asci of Teichospora australe (Mont.) Arnaud. 
A. Perithecia X. 50 showing variations in type of pedicel, (a,), 
solitary perithecium provided with a long stalk. (tf 2 ), solitary 
perithecium with a short stalk (almost sessile); (a a ), group of 
perithecia developed on a common branching stalk. B, Solitary 
stalked perithecium. X 200. C. Asci. X 3TO. (n), young asci. 
showing ascosporcs in triseptate condition; (c 2 ), mature ascus. 

apparently using them for a support. In addition, the following 
structures were observed :— 

(a) Glabrous perithecia, which are roughly spherical in shape, 
and each is borne on a stalk or pedicel of variable length. These 
perithecia are usually solitary, but in some cases several heads 
arise from a common branching stalk (Fig. 12, A and P>). The 
perithecial wall is thick, black, and carbonaceous in appearance. 
Their dimensions are:—Length of perithecium + stalk, 380/*. 
Width of'perithecium or head, 200/*. Length of stalk, 200/*. 
Width of stalk, 55/*. they contain asci, with brown muriforth' 
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ascospores, which are at first provided with three transverse septa. 
Later these spores become five to six septate, when they measure 
on an average 21^ x 8/x (Fig. 15, C). The type of perithecium, 
and septation of the adult ascospores, are very similar to those 
figured by Berkeley and Desmazieres (5, Fig. 9) for Capnodium 
austrole Mont. In his description of this species, Montague (26) 
stressed the importance of the branching of the perithecia. These 
bodies obtained from Leptospermum scopariiim , however, are 
generally solitary, the branched type being of less frequent occur¬ 
rence. In this respect, these perithecia agree more closely with 
those described and figured later by Maire (21, Fig. 1, P.P. 1 ) for 
Capnodium cistophilmn Fr. 



Fig. 13.—A ruptured unidentified 
Perithecium showing asci and 
ascospores. X 375. (a), wall of 

ascus; (/;), ascospore; (c), beaded 
hypha; (d), wall of perithecium. 

( b) Thin-walled, spherical, sessile perithecia, which are borne 
terminally on the beaded hyphae. They are glabrous, and measure 
on an average 113.5/x x 75/x (Fig. 13). In external appearance, 
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these bodies bear a marked resemblance to the pycnidia of 
Chcietophoma; however, their contents are quite different. They 
contain asci, and hyaline, bicellular ascospores, which average 
9 fx in length, and 4/x in width. These are probably immature, as 
several brown bicelled spores were noticed occurring in the u sooty 
film,” but they were not observed occurring in an ascus, nor even 
as proceeding from a perithecium. 

(c) Olivaceous pycnidia, which are very elongated structures 
of approximately the same width throughout, measuring 420/x- 
800 /a in length, and 25/x-30/x in width (Fig. 14a) . They appear to be 
associated with a lighter-coloured, non-beaded mycelium, and they 
contain hyaline non-sept ate spores, measuring 3-3.5/x. X V- The 
pycnidial wall consists of hyphae arranged in a parallel manner, 
and, in some cases, on focussing through this wall, a collar is 
visible just below the mouth of the pycnidium (Fig. 14b). These 



Fig. 14.— Pycnidia of Microxyphium Lcptospermi , n. sp. A. Pycnidia. X 
50. (a), non-beadcd mycelium; (b), beaded hypha. B. Tip of a 

pycnidium. X 310. (a), upper surface focussed; (b), appearance 

on focussing through the wall; (/>), pycnospore. 


pycnidia closely agree with the so-called “ spermogonia ” of 
Teichosporci salicina figured by Tulasnc (37, PI. XXXIY., Fig. 
14s.). The description and figures of cerato-pycnidia given by 
McAlpine (24, PI. XXXII., Figs. 33, 34), as well as the struc¬ 
tures figured by Arnaud (2, PI. 11., Fig. 1), and called by him 
ceratiform pycnidia, are also in entire agreement with this type 
of fruiting body found on Leptospermuin scopariitm. 

(d) Spherical pycnidia, with light-brown cellular walls, 
which are usually developed terminally, but may arise in an 
intercalary position on the beaded hyphae. They measure 32/x x 
42/x, and contain hyaline, non-septate spores, averaging 3.5 /a in 
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length, and lyu. in width (Fig. 5b). These pycnidia are identical 
with those described from Bursaria spinosa, and referred to the 
genus Chaetophoma Cke. The spores, however, are slightly 
narrower than those previously described. 

( e) Long-necked, flask-shaped, pycnidia, which contain 
numerous dark, 8-11 septate, spindle-shaped, phragmospores, 
measuring on an average 47/a in length and 5.5/x in width (Figs. 15, 


Fig. 15.—Pycnidia of Hendersoniella Sacc. on leaf of Leptospermum 
scoparium. X 50. (a), beaded hypha; (p), pycnospore. Fig. 16.— 

Isolated Pycnidia of Hendersoniella Sacc. Magnification; A X 185; 
B X 310. (p), pycnospore. 

16). The average pycnidial measurements are:—Length of 
pycnidium, 186/a. Width of basal portion, 61/a. Length of neck, 
100/a. Width of neck, 19.5/a. 
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This form, which was also found on Bursaria, may be placed 
in the genus Hendersoniella Sacc. 

(/) Another flask-shaped pycnidial form, which, however, 
differs from the one just described, both in respect to the type of 
spore, and in the basal portion of the pycnidium being more 
inflated. The pycnidia are reddish-brown in colour, and contain 
brown, spherical, non-septate, or more rarely bi-cellular spores 
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Fig. 17.— Flask-shaped Pycnidium. Magnification: A X 400. B X 103. 

(/>), pvenospore. 


which average 9/* x 7.5/*. The pycnidial mouth is provided with 
a hyaline fringe (Fig. 17). The pycnidial dimensions are:— 
Length of pycnidium, 340/*. Width of basal portion, 85/*. Length 
of neck, 240/*. Width of neck, 30/*. 

(g) An elongated pycnidial form, containing brown muriform 
spores, provided with three transverse septa, and measuring 
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approximately 13/x x 5.5/x. These pycnidia, which frequently 
branch (Fig. 18), may be compared with those which have been 
associated with Capnodium cistophilum , and which were figured 
and described by Maire (21, p 2 , ps 2 ), as “ pycnidia of the second 
order.” The pycnidial wall is formed of hyphae which run 
parallel to the length of the pycnidium, and when young the 
mouth appears to be formed of the free ends of these hyphae, 
which adhere closely together, forming a mulberry-like head 
(Fig. 19 b). 



Fig. 18. — Adult elongated pycnidium. A X 50. B X 310. (a), mouth of 

pycnidium; ( b ), branch of pycnidium; ( p). pycnospore. Fig. 19.— 
Young elongated pycnidia. A X 60. B showing immature mouth of 
pycnidium. X 300. 


(h) Light-coloured, spherical bodies, of mucilaginous appear¬ 
ance, which vary in size from 45/x-125/x in diameter, and which 
belong to a species of the fungus Phycopsis, although the brown 
clusters of conidia or “ propagula ” were not observed in this 
material. 


B. In Culture. 

An attempt was made by the “ slide culture " method to obtain 
single ascospore cultures, but unfortunately these failed to 
germinate. A series of cultures was set up, however, using a 
piece of germinating mycelium as the inoculum. As a result, 
the following forms were obtained:— 

(a) Cultures bearing elongated pycnidia containing hyaline, 
non-septated, rod-like spores 5/x x 1.5/a, which correspond in all 
important respects with the olivaceous pycnidia found on the 
host. 

This is a slow-growing form, with olivaceous mycelium, and 
powdery surface due to the development of aerial hyphae (Plate 
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IX, Fig. 2). Microscopically, the hyphae are septated, not con¬ 
stricted at the septa, and pale olivaceous in colour. The pycnidia 
are elongated and linear in form, measuring 270fx x 29/x, and they 
are composed of olivaceous hyphae arranged in a parallel manner 
(Fig. 20a). They are usually simple, but occasionally bifurca¬ 
tion may occur (Fig. 20b). Pycnidial forms of this elongated 
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Fig. 20. A. Pycnidium of Microxyphium Leptospermi, n. sp., showing 
(a), gelatinous cap covering mouth; ( b ), non-beaded mycelium; 
( P)> pycnospores. X 375. B. Tip of pycnidium showing bifurca¬ 
tion. X 375. 
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type, when found in connexion with “ sooty moulds,” have been 
associated with the name Microxyphium(7, 36), which was first 
established by Saccardo as a section of the genus Capnodium . 

A type culture of the species Micro xypliium p-urpurae facie ns , 
which was described by F. H. Van Beyma Thoe Kingma(6), was 
obtained from the “ Centraalbureau voor Schimmelcultures.” 
Examination reveals that the isolation from Leptospermum is 
very similar to this fungus, but: differs in that it does not give a 
bright rose colouration to the medium, when grown on malt or 
honey agar, as is characteristic of M. pnrpuracfacicns . Also, the 
pycnidial mouth is not fimbricate, as is the case in the latter 
species, although it is sometimes covered over by a gelatinous cap. 
(Fig. 20a, a). 

It is therefore suggested that the name Microxyphium 
Leptospermi, n. sp., be applied to this species. 

Slow-growing, olivaceous mycelium. Elongated pycnidia 
measuring 270/a x 29/a, composed of parallel hyphae. Pycnidial 
mouth remains unfringed. Pycnospores hyaline, non-septate, rod¬ 
shaped, measuring 5/a x 1.5/a. Fungus does not produce any 
colouration of the medium when grown on malt or honey agar. 

Mycelium, crctum lente, fulvum in colore, cum pycnidiis longis, 
270a X 29a, hypharum parallelarum factis, ostiole pycnidiale 
sine fimbris manse; pycnospores hyalines, non-septates, strati, 
5 /a X 1,5a. Cum fungus in “malt agar” aut “honey agar” 
crescitur color in medio non est. 

( b ) Cultures of another pycnidial form, which differs in 
macroscopic appearance from the one just described, being densely 
black in colour, and showing no development of aerial hyphae. 
(Plate IX., Fig. 3). This form is identical both macroscopically 
and microscopically with Chactoplionia isolated from Bursaria. 
The pycnidia, which are roughly spherical to square ill shape, 
measuring 50/a x 80/a, contain hyaline, elliptical non-septate spores, 
measuring approximately 5.5/a x 3.5/a (Fig. 11b and c). 

(c) Several cultures of Cladosponiim, which in three instances 
produced dark irregularlv-shaped bodies, devoid of contents. In 
view of the fact that perithecia have been described in connexion 
with Cladosporiitm herbarum by J anczewski (17-19), their further 
development was watched carefully. However, after a period of 
nine months, these bodies still remained sterile, thus they are 
probably sclerotes, and of no particular interest. 

( d ) One culture of Dematium pullulans . 

(e) Two dark-coloured sterile forms. After twelve months, 
these cultures still failed to produce spores or fruiting bodies of 
any kind, and thus their systematic position could not be success¬ 
fully ascertained. 
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Discussion. 

The earliest record of “ sooty mould ” occurring on Leptos- 
pcrmum in Australia was made in 1902 by McAlpine under the 
name of Limacinia nielaleucae nomen nudum. As this specimen 
was apparently not preserved, an examination was impos¬ 
sible. However, an infected specimen of Leptospermum 
lanigerurn Smith was obtained from the Mycological Herbarium, 
Department of Agriculture, and an examination of this material 
disclosed glabrous perithecia containing brown, muriform asco- 
spores, in which the longitudinal septa are rare. 

This specimen was recorded by McAlpine in 1908 in the files 
of the Department under the name of Capnodiuni , but it was later 
altered to Limacinia nielaleucae, probably because in the asco- 
spores observed the longitudinal septation was not evident. The 
perithecia from this specimen resemble those found on Leptosper¬ 
mum scopariurn during the course of this investigation, although, 
as far as my observations go, they are all short-stalked, and the 
ascospores are tri-septate. 

From direct microscopic observations, and from cultural work, 
the “ sooty mould ” occurring on Leptospermum scopariurn is 
found to be of a composite nature, and to be composed of :— 

(1) Two perithecial forms. 

(2) Various pycnidial types. 

(3) Sterile forms, and those represented by conidial stages 

only. 

(1) Perithecial Forms. 

The muriform-spored perithecial form observed so frequently 
on this host may be referred to Capnodiuni australe Mont., 
although as no measurements are given for this latter species, it 
is difficult to make a strict comparison. 

In assigning this form to its correct systematic position accord¬ 
ing to Arnaud’s classification(3), the generic characters to be 
noted are:—(i) glabrous perithecia, (ii) brown muriform 
ascospores. Ihesc features are characteristic of the genus 
Tcichospora, and therefore the fungus concerned should be named 
7 eichospora australe (Mont.) Arnaud. Syn. Capnodiuni australe 
Mont. 

In his description of Capnodiuni cistophilum Maire(21) has 
figured only unbranched perithecia. As previously indicated, 
branched perithecia are of rare, rather than regular occurrence, 
in Tcichospora australe (Mont.) Arnaud, obtained from Lepto¬ 
spermum scopariurn. Moreover, the ascospore measurements and 
figures, given by Maire(21) for Capnodium cistophilum Fr. are in 
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close agreement with the immature ascospores of Teichospora 
australe. Thus the name Capnodium cistophilum may perhaps be 
included as a synonym for this fungus. 

An attempt was made to obtain “ single ascospore cultures ” of 
Teichospora australe from Leptospermum scoparium, but these 
were unsuccessful, hence nothing is known of the cultural 
characters of the fungus, or of its associated pycnidial stages. 

(2) Pycnidial Types. 

Several types of pycnidia were found occurring on the host, but 
no cultural evidence was obtained for assigning any of these to 
either of the “ perfect forms.” 

(3) Sterile Forms, and those represented by conidial stages only. 


Scale Insect. 

The scale insects found on the specimens of Leptospermum 
scoparium examined were identified by C. C. French, Jnr., as 
Eriococcus leptospermi Masked. 


(ii) Leptospermum laevigatum F. v. M. Coast Tea Tree. 

This is a coastal plant, and infected material was collected from 
the shores of Port Phillip Bay (at Mentone, Chelsea, and Morn- 
ington), and also from Ventnor, on Phillip Island, which is 
situated in Western Port Bay. At Mentone and Mornington, 
the tea tree was growing on the cliffs, but at Chelsea and Ventnor, 
it occurred further inland. 


A. In Nature. 

An examination of these “ sooty coverings ” was made, after 
treating with lacto-phenol, and also from permanent microscopic 
preparations made by the collodion method(9). These observa¬ 
tions revealed the following as constituents of the “ sooty 
mould ”:— 

(a) Chaetophoma pycnidia, similar to those found on Bursaria 
and Leptospermum scoparium. Pycnidia were observed bearing 
a marked resemblance to the one illustrated in Fig. 11c from a 
culture of this fungus obtained from Leptospermum scoparium. 

(&) Spherical, mucilaginous bodies, identical with those pre¬ 
viously described as the fungus Phycopsis; also, light-coloured 
spherical bodies of a mucilaginous appearance, similar to those 
just referred to, but differing, in that these are setulose structures 
3570.—6 
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(Fig. 21). They measure on an average 140/u, x 150/x, and each 
shows a lighter-coloured central region. No reproductive bodies 
of any kind were observed in connexion with this form. 



Fig. 21.— Phycopsis -like bodies bearing bristles. A. A group of these bodies 
occurring on leaf of Leplnspcrmum laevigatum. X 50. (a), bristle; 

( b ), lighter-coloured central region. B. One of these bodies showing 
detailed structure. X 185. (a), bristle; (l?), lighter-coloured 

central region; ( c), mucilaginous matrix; (d),. light-coloured cell. 

(c) Clusters of brown spores, some bieellular and others 
muriform, were observed scattered through the “ sooty film/ 7 

B. In Culture. 

A number of gross inoculations were made from infected 
material, as a result of which the following cultures were 
obtained:— 

(a) A densely black growth; identical in every way with 
cultures of Chaetophoma obtained from Bursaria and Leptosper- 
mum scoparium. 

( b ) Cultures of a white form similar to the fungus isolated 
from Bursaria , which, although not identified, it was suggested 
might be associated with the genus Phycopsis. 

(c) Cultures of a dark-olivaceous form identified at the 
Imperial Bureau of Mycology as a typical Pleospora herb arum 
(Pers.) Rabenh. An abundant development of elongate perithecia 
occurred on honey agar, although the conidial stage, Macrosporiuni 
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sarcinula Berk. (Fig. 22b) was only produced on Myoporum agar, 
and on synthetic media in which ammonium sulphate or ammonium 
nitrate was used as source of nitrogen. The ascospores are 
brown, muriform spores, provided with seven transverse septa 
(Fig. 22a). The connexion between Macrosporium sarcinula and 
Pleospora herbarum was again confirmed by cultural work, using 
both ascospores and conidia as inocula (Mason(23)). 



Fig. 22 .—Pleospora herbarum (Pers.) Rabenh. A. Ascus and ascospores. 
X 250. (a), wall of ascus; (b), loose ascospore. B. Conidial stage 
Macrosporium sarcinula Berk. X 250. (a), conidiophore; (b), 

young conidium showing single median transverse wall, characteristic 
of the early septation of these spores. 


( d ) Cultures of Epicoccum, AUernaria, Cladosporium, and 
Dematium pullulans. 

( e ) Several cultures of a dark form which, however, remained 
sterile, and so could not be placed systematically. 

Discussion. 

The “ sooty mould ” of this host is also due to a mixture of 
fungal forms. The unidentified white form and Chaetophoma sp., 
both of which were found naturally-occurring on the host and 
isolated in culture, are apparently widespread “ sooty ” forms, as 
they have been found also on Bursaria and Leptospermum 
scoparium. 

Scale Insect. 

Three types of scale insect were found occurring on the speci¬ 
mens of Leptospermum laevigatum examined. They were 
identified by C. C. French, Jnr., as:— 

Aster ole canium styphelia Masked. 

Chionaspis eugeniae Masked. 

Eriococcus leptospermi Masked. 
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III. Myoporum insulare R. Br. Boobialla. 

Specimens infected with “ sooty mould ” were collected from 
the cliffs skirting Port Phillip Bay, especially at Momington, 
Queenscliff, and Frankston. 

A. In Nature. 

The only fungal form found occurring on the host has been 
assigned to the genus Phycopsis . This form is visible to the 
naked eye as minute black spots on the leaves. 

In most cases, the “ propagula ” are very abundantly produced 
on the surface of these cushions, but in others they are absent 




Fig. 23.—Phycopsis sp. A. Cushion-like bodies of this fungus occurring on 
a leaf of Myoporum. X 50. (a), propagulum; ( b ), fungal hypha. 

B. Portion of a cushion-bearing “propagula.” X 310. ( a ), 

propagulum; (6), colourless cell; (c), gelatinous matrix. 

altogether (Fig. 23). Some attempt was made to determine the 
structure of these cushions by means of sections stained with 
iron alum haematoxylin. These are very similar to the section 
of “ un conceptacle seuratioide ” illustrated by Arnaud (2, PI. II. r 
Fig. 3). Chains of thin-walled, faintly-staining cells apparently 
form the mass of the cushion, while on the surface are found 
clusters of thick-walled cells, the “ propagula.” 





Sootv Moulds. 


197 


Sections of infected and uninfected leaves were cut and 
stained with iron alum haematoxylin. Healthy leaf sections show 
capitate, epidermal glands, which may form a secretion similar 
to the “ honey dew ” produced by the intervention of scale insects. 
In the case of an infected leaf, the fungus may be seen covering 
the head of the gland, and travelling down into the depressions on 
either side of the stalk (Fig. 24). The epidermis of these leaves 
is provided with a thick cuticle, which is thrown into folds. The 
fungal hyphae pass down into these corrugations, but although 
a careful search was made, no haustoria were observed, neither 
does the mycelium penetrate into the leaf through the stomata. 



Fig. 24. —T.S. leaf of Myoporum through an epidermal gland, showing 
development of the fungus in this region. X 310. (a), cuticle; (i b), 

stalk of gland; (c), head of gland; (d ), fungus; ( e ), epidermal cell. 


B. In Culture. 

Gross inoculations were made from this host, as a result of 
which the following forms were isolated:— 

(a) A pvcnidial form which, when grown on honey agar, at 
first forms a colourless mycelium and gives to the medium a 
salmon-buff colouration (Ridgway). At a later stage, the 
mycelium darkens to Protits’ brown (Ridgway). The pycnidia 
are brown, spherical, ostiolate, measuring approximately 280/a x 
250/a, and they contain hyaline non-septated spores averaging 
5/a x 1.5/x. The mycelium is septated, and swollen dark-brown 
segments occur at intervals. 
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This fungus was grown on various media to compare its growth 
and try to induce it to produce its perfect stage. Synthetic media 
were used (Asparagin agar, ammonium sulphate agar, and 
ammonium nitrate agar), as well as Myoporum and oatmeal 
agar. Most rapid growth occurred on ammonium nitrate agar; 
the second part of the experiment was, however, completely unsuc¬ 
cessful, as on all these media the pycnidial was the only fruiting 
stage produced. This form is probably a Phoma or closely allied 
genus, but time was not spent in determining its accurate 
systematic position. Tengwall(34) has recorded Dendrophoma 
from the ‘‘ sooty covering” of Mahonia aquifolia. 

The Myoporum form is probably only present accidentally, and 
is not a typical member of the " sooty flora ” on the leaves of this 
host, as the pycnidia have never been observed in nature. 

( b) A dark form, orange-citrine to medal bronze in colour 
(Ridgway), which remained quite sterile when grown on honey 
agar. When grown on media with a high nitrogen content 
(ammonium nitrate agar, ammonium sulphate agar, asparagin 
agar, and peptone agar) the cultural characters of this form are 
completely altered. In the early stages of its development on these 
media the mycelium is colourless, and it gives to the medium a 
pink colouration, later, however, the mycelium darkens. In 
addition, dark, spherical ostiolatc pycnidia, containing brown, 
non-septated spores, approximately 5.5/x x 2.5/a, are produced. 
The average pycnidial dimensions may be taken as 470 //i x 380/a. 
This form agrees with the generic characters of Coniothyrium, 
cf. Tengwall(34). 

(c) Cultures of Alternaria , Macrosporium, Epicoccum , Clado- 
sporium, and Pie osp or a herb arum. 

The culture of Pleospora herb arum, isolated from this host, 
was identified by Mr. Wiltshire at the Imperial Bureau of 
Mycology as a strain of the normal form. It differs from the 
typical Pleospora herb arum , by reason of its sparse perithecial 
development and its conidial stage, which, although sometimes 
abnormal, may still be referred to the species Macrosporium 
sarcinula Berk. 


Discussion. 

Although many specimens of Myoporum were examined from 
various localities, the only form observed is Phycopsis, and in this 
respect it is in strong contrast to the “ sooty coverings ” of the 
other hosts examined. 

However, in culture, additional forms were obtained. These 
resulted from gross inoculations, and are possibly contaminants 
of the typical sooty flora. 
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Scale Insect. 

The scale insects attacking Myoporum insulare were identified 
by C. C. French, Jnr., as Lecanium nigrum var. depressum 
Nietner. Saissetia oleae (Lecanium) Bern, raised scale. 

IV. Melaleuca sp. Linn. 

This material was collected at New Haven, Phillip Island, which 
is situated in Western Port Bay. The plants were growing not 
directly on the coast, but a little inland. 

A. In Nature. 

Examination of the leaves after treating with lacto-phenol 
showed, in addition to the brown septated mycelium, the follow¬ 
ing structures:— 

(a) Black, spherical, glabrous perithecia, with dense walls, 
and which measure approximately 110/x x 144/x,. The asci contain 



Fig. 25 .—Limacinia fuligtnodes (Rehm) Sacc. A. Perithecia. X 50. (a), 
mycelium. B. Ruptured perithecium. X 310. (b), wall of ascus; 

( c ), mature ascospore. 


eight ascospores, which are brown, phragmospored, tri-sept ate, 
and measure 14/x x 5/x (Fig. 25). Hie spore measurements and 
type of septation, as well as the perithecial characters of this 
form, agree with those of the fungus, originally described by 
Rehm(29) under the name Capnodmm fuliginodcs. This species 
was subsequently transferred by Saccardo, first to the genus 
Meliola, and later to Limacinia. 

Apparently the species Limacinia melaleucae nomen nudum was 
made in 1899, when Melaleuca sp. infected with “ sooty mould ” 
was collected by McAlpkie at Flinders. 
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A microscopic examination of the type material of this species 
was made, and its ascospore characters were found to be quite 
distinct from those of Limacinia fuliginodes. 

The ascospores are brown and tri-septate, but larger than those 
of the latter species, measuring on an average 2\\x X 7/a; and they 
are roughly slipper-shaped. After comparison with descriptions 
of the Limacinia species recorded by Saccardo, it seems Limacinia 
melaleucae nomen nudum, should be included in the species 
Limacinia crassa (Pat.) Sacc. 

( b ) Perithecial stage of Teichospora australe (Mont.) Arnaud. 

(c) Mucilaginous cushions of Phycopsis sp., not showing any 
development of u propagula.” 

B. In Culture. 

Little time was available for cultural work from this host. An 
attempt was made to obtain single ascospore cultures, which, 
however, was unsuccessful, as the only forms isolated were 
common saprophytic types, including Cladosporium , and a Phorna- 
like fungus. 

Scale Insect. 

The scale insect attacking this host is the same as that found 
on Leptospcrmum scoparium. It was identified by C. C. French, 
Jnr., as Eriococcus leptospermi Maskell. 

Summary. 

1. A short account of the more recent work on “ sooty moulds ” 
is given. 

2. The “ sooty moulds ” occurring naturally on the following 
hosts have been examined :— 

(i) Burs aria spinosa. 

(ii) Leptospcrmum scoparium. 

(iii) Leptospermum laevigaium. 

(iv) My op or um insular e. 

(v) Melaleuca sp. 

3. Cultural work has been carried out—using single-spore 
inoculations in some cases. 

Many fungal forms have been isolated, and are listed under 
their respective hosts. 

4. The cultural characters of many of these forms have been 
determined, and are described. 

5. The composite character of the “ sooty moulds ” is demon¬ 
strated, and the inadequacy of the earlier accounts of these “ sooty 
coverings ” is noted. 
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6. Capnodium Walteri Sacc. on Bursaria spinosa has been 
shown by direct observation and cultural work to be Teichospora 
salicina (Mont.) Gau. This fact demonstrates the cosmopolitan 
distribution of the type form of the genus. 

Capnodium citricolum McAlp. is synonymous with Teichospora 
salicina. 

7. One of the pycnidial forms is connected by cultural evidence 
with Teichospora salicina. 

8. Teichospora australe (Mont.) Arnaud is recorded on 
Leptospermum scoparium, as the common perfect form found on 
this host. 

Teichospora australe has been recorded previously on Conifers 
in Australia, and the same fungus appears in the unpublished 
records of the Mycological Herbarium, Department of Agricul¬ 
ture, Victoria, under the name Limacinia melaleucae (nomen 
nudum) on “ Tea-Tree.” 

9. Limacinia fuliginodes (Rehm.) Sacc. is recorded on 
Melaleuca sp. This is the first record of this fungus for 
Australia. 

10. Limacinia melaleucae nomen nudum is synonymous with 
Limacinia crassa (Pat.) Sacc. 

The writer wishes to thank Dr. McLennan, under whose 
direction this investigation has been made, for her untiring help 
and advice; also Professor Ewart for his many helpful sugges¬ 
tions and the interest he has shown throughout. 
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Explanation of Plate IX. 

Fig. 1. Colony of Teichospora salicina, photographed after six weeks’ 
growth. Magn. 2. This colony bears pycnidia containing bi-cellular 
pycnospores. 

Fig. 2 Colony of Microjryphium Leptospermi, n. sp., photographed after 
six weeks’ growth. Magn. 5. 

Fig. 3. Colony of Chaetophoma, photographed after six weeks’ growth, 
Magn. 2. 
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Proc. R. S. Victoria, 45 (2), 1933, Plate IX. 
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[Proc. Roy. Soc. Victoria, 45 (N.S.), Pt. II., 1933.J 

Art. XV. — Ecological Studies in Victoria.—The Cheltenham 

Flora. 

By R. T. PATTON, D.Sc. (Melb.), D.l.C. (Lond.), M.F. 

(Harv.), F.R.H.S. 

LRead 8th December, 1932; issued separately 1st August, 1933.] 

The term Cheltenham Flora has been given temporarily to 
this very well-defined association as I have hesitated to use the 
type of nomenclature at present finding favour in the ecological 
world. The addition of the suffix “ etum ” to the stem of the 
generic name of one of the dominants to designate an association 
implies that the ultimate classification of associations must be 
based on taxonomic principles, a view to which I cannot give 
any adherence. Associations owe their particular or peculiar 
physiognomy to the environment, physical, and biotic, and not 
to the taxonomic relationships of the constituent members of the 
association. In the classification of plants we are concerned 
particularly with their floral parts, but in ecology we are only 
to a minor degree affected by such considerations, but we do 
concern ourselves with the vegetative appearance of the plants 
in the association. 

In this particular association one must be struck with the very 
great vegetative similarity of the dominants and subdominants. 
Yet they belong to the most diverse families. If we were to 
follow the present vogue of nomenclature this association might 
equally be named Acacietum, Leptospermetum, or Casuarinetum. 
There are other associations where species of Acacia are 
dominant, and they would also fall into the generic group 
Acacietum, yet ecologically such associations are not allied. The 
use of such terminology can, in the ultimate, only lead to con¬ 
fusion. Thus the term Cheltenham Flora is to be regarded as 
temporary only. Whatever nomenclature is applied must neces¬ 
sarily link this very striking association to similar associations 
in other parts of the world. 

As pointed out by Sutton (10) this association was very wide¬ 
spread, extending over extensive areas to the east of Port Phillip 
Bay, but now has become very restricted owing to the growth 
of settlement. 


Physiognomy. 

This association is of very great interest because of its un¬ 
doubtedly close relationship, ecologically and taxonomically, to 
similar areas in other parts of the world, particularly Europe 
and South Africa. One of the important families in this asso¬ 
ciation is Epacridaceae, which is closely allied to Ericaceae, 
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which is the important family in the European heaths. This 
association consists essentially, so far as the dominants are con¬ 
cerned, of scrub species, 3 to 5 feet high, which bear small, 
narrow, usually coriaceous leaves. The stems are never robust, 
but are always thin, even as thin as wire in the case of Platylobium 
obtusangulum. Spinescence is a feature, spines being found 
on leaves, stipules and phyllodes. The ericoid type of 
leaf is perhaps the most outstanding feature of the association, 
and this type is found not only among the dominants, but among 
the subdominants, and even on the very dwarf members such as 
A cro tric h c s errulata . 

Although there arc several species in the dominant class, none 
is particularly conspicuous owing to the uniformity of leaf size, 
the grey green colour and the completeness of the ground cover. 
There arc no really large leaves, the largest being those of 
Banksia marginata. Even these, however, are not conspicuous. 
Although during the flowering season a large number of species 
other than the dominants and subdominants make themselves 
evident, these do not alter the general physiognomy of the asso¬ 
ciation, with the possible exception of Stipa semibarb at a, which 
among other grasses raises its inflorescence above the surround¬ 
ing vegetation. The association is distinctly xerophytic, and while 
in the northern hemisphere there may be some considerable doubt 
as to the xerophytism of the heath associations, since for one 
reason the climate is not conducive to xerophytic habitats, here in 
a much warmer latitude (Lat. 38° S.) with rather scanty summer 
rainfall, hot dry winds, and with a low water content in the soil 
there can be no doubt. 


Composition. 

Although there is an extraordinary similarity in the vegetative 
characters of the chief members of this association, the flora is 
an exceedingly rich one, of very diverse families. The general 
similarity may be regarded as evidence of the moulding influence 
of the environment. Owing to the very widespread character 
of the association, there is an amount of variation in the presence 
or absence of the subordinate members. Since an association 
is characterized by the physiognomy of its dominants and sub- 
dominants, and it may be by other life forms as well, the cate¬ 
gorical setting out of all plants occurring, as is usually practised, 
is of no material value. Ecology is a study of the relationship 
of the plants to their environment, and their physiognomy is an 
expression of that relationship. The species present are of 
secondary consideration, and the presence or absence of species 
which do not contribute to the general physiognomy of the 
association is not of any particular moment. In this parti¬ 
cular study only those which are of common occurrence have been 
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studied, first at Caulfield over some years, later at Cheltenham 
and lastly at Frankston. Sutton(10) has given a complete 
list of plants found on the particular geological formation which 
gives rise to this association. 

In Table 1 is given a list of evergreen species, all of which are 
common, and which have been kept constantly under observation 
for some years. Appended to species of the Dicotyledons is 
their leaf size according to Raunkaier(8). 


TABLE I. 


L = Leptophyll. N 

= Nanophyll. M = Microphyll. 

D = Dominant. 

Archichlamydeae 


Leaf Siz 

Casuarineae 

Casuarina distyla. D 

L 

Proteaceae 

Isopogon ceratophyllus 

N 


Bankpia marginata. D 

.. N—M 

Lauraceae 

Cassylha glabella 

L 

Pittosporaceae 

Billardiera scandens 

N 

Leguminosae 

Acacia Oxycedrus. D 

N 


A. armata 

N 


Gompholobium Huegelii 

L 


Davie^ia ulicina. 

L 


Aotus villosa 

L 


Dillwynia erici folia 

L 


Platylobium obtusangulum 

N 


Bossiaea cinerea 

.. ' N 


Kennedya prostrata 

N 

Geraniaceae 

Geranium pilosum 

N 

Oxalidaceae 

Oxalis corniculatus 

N 

Rutaceae 

Correa rubra var. virens 

N 

T remandraceae 

Tetratheca ciliata 

N 

Polygalaceae 

Brcdemcyera volubile 

N 

Euphorbiaceae 

Amperea spartloides 

L 


Ricinocarpus pinifolius. D .. 

L 

Dilleniaceae 

Elibbcrtia sericca 

.. L—N 


H. stricta 

L 


H. fasciculata 

L 

Thymeleaceae 

Pimelea humilis 

N 


P. phylicoidcs 

L 

Myrtaceae 

Leptospermuvn myrsinoides. I) 

L 


L. scoparium. D 

N 

Halorrhagidaceae 

Halorrhagis tetragyna 

N 

Umbelliferae 

Hydrocotyle laxiflora 

N 


Trachymcnc hcterophylla 

L 


Xanthosia pusilla 

L 

Metachlamydeae 



Epacridaceae 

Aslroloma humifusum 

L 


Leucopogon virgatus 

L 


Acrotriche serrulata 

L 


Monotoca scoparia 

L 


Epacris impressa 

L 

Campanulaceae 

Wahlenbergia gracilis 

L 

Goodeniaceae 

Good eft ia geniculata 

N 

Stylidiaceae 

Styliditim gra mini folium 

N 

Compositae 

Olearia ramulosa. D. 

L 


Craspedia uni flora 

N 


Hclichrysum apiculatum 

N 


H. scorpioides 

N 
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Monocot yledonae 
Gramineae 


Cyperaceae 

Restionaceae 

Liliaceae 

Iridaceae 

Filicales 


Themeda triandra 
Microlaena stipoides 
Stipa semibarbata 
Calamagrostis quadriseta 
Dichelachne crinita 
Poa caespitosa 
Lepidosperma concavum 
Hypolaetia fastigiata 
Xanthorrhoea australis 
Patersonia glauca 
Lindsaya linearis 
Pteridium aquilinum. 


From Table I. it will be observed that the Monocotyledons 
form only an insignificant part of the evergreen vegetation. 

During the spring months the families Liliaceae and Orchi- 
daceae are abundantly represented. These, however, while con¬ 
tributing to the spring aspect, do not alter the physiognomy of 
the association. The Metachlamydeae also contribute insigni¬ 
ficantly to the physiognomy. It is somewhat surprising to find 
that the characteristic Australian families Mvrtaceae and Pro- 
teaceae are so poorly represented. In particular is this the case 
with Proteaceae, which has in general a very xeromorphic 
structure. The family Epacridaceae is excellently represented. 
The association is exceedingly rich in species, particularly when 
those members are added which are only seasonal in appearance. 
It is worthy of note that the average number of species per 
family is only 2.2. 


Structure. 

In the dominant class there are several species which have been 
indicated by the letter D in Table I. It is somewhat unusual 
perhaps to find so many. The subdominants are much more 
numerous, and here the family Leguminosae is particularly 
prominent, both in species and in numbers of individuals. The 
majority of the dominants and subdominants belong to the 
Archichlatnydeae, there being only one dominant, Olearia 
r amnios a, belonging to the Metachlamydeae while three species 
of Epacridaceae belong to the subdominants. The dominants 
and subdominants together practically give a complete covering 
to the soil. According to the numerical scheme laid down by 
Braun Blanquet(2). the value of the covering is 5. Beneath 
the subdominants there is still a layer of vegetation, consisting 
partly of dwarf shrubs and partly of creeping plants. Aero trie he 
serrulata is quite dwarf, and tends to form large mats. Among 
the legumes, Kennedya prostrata and Gompholobium Huegelii 
form prostrate plants. Platylobium obtnsangulnm has thin weak 
wiry stems, which may be prostrate or ascending according to 
the proximity of other plants. 
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In such a low scrub association it is not to be expected that 
lianes would occur, but two, Brcdemeyera volubile and Billardiera 
scandens, do occur, these two belonging to families in which the 
climbing habit is not pronounced. Covering large areas of the 
vegetation is the creeping parasite, one might call it a bane, 
Cassytha glabella. 


Environmental Factors. 

The evergreen members of this association are decidedly 
xeromorphic. This is shown by the smallness of the leaves, 
their coriaceous character, the generally small area of leaf sur¬ 
face, and the thinness of the stems. The total leaf area does 
not compensate for the generally small size of the leaves as 
suggested by Thoday(ll). For example a bush of Leptospermum 
myrsinoideSj four feet high, had seven shoots, and these covered 
approximately sixteen square feet of ground. The leaves which 
averaged 7.5 mm, in length numbered approximately 18,000, 
and were estimated to have a total area of three square feet. 
The area of the leaves does not equal the area of soil occupied 
by the plant. The physiognomy is related to the environment 
of the association, and this generally may be said to be twofold, 
soil and climate. 


A. Climate. 

The chief problem of these plants is the availability of water 
during the hot summer and autumn months. By November 
(Fig. 1) conditions have become fairly unfavorable for growth, 
and this is accentuated by the porosity of the soil. Growth does 
not commence again until after the autumn rains. The rainfall 
is fairly evenly distributed over the year and, as a matter of 
fact, the six summer months, October to March, actually receive 
more rain than the six winter months. April to September, the 
amounts being 12.91 inches and 12.60 respectively. However, 
the slightly higher rainfall in the warmer period has no appreci¬ 
able effect on the vegetation, since the evaporation during these 
months rises so high. Tt is the rapid increase in the evapora¬ 
tion rate that so materially affects the flowering period. Condi¬ 
tions for growth are favorable from late autumn to late spring 
or early summer. Temperatures during the winter period are 
not low, frosts rarely occurring. It is of interest to note in 
this connexion that Brockmann Terosch in his ideal continent (4) 
suggests that heath is due to oceanic influences. This Aus¬ 
tralian ericoid type of vegetation is likewise close to the sea¬ 
board. October is the wettest month (Fig. 1) of the year, but 
during November climatic conditions are dry, due to the increase 
in evaporation. During the six winter months evaporation from 
a free water surface is lower than the rainfall received, but 
during the six summer months (October to March) evaporation 
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greatly exceeds precipitation. Maximum floral activity is 
reached, however, before evaporation reaches a maximum, 
October being the most active month (Fig. 1). Despite the 
exceedingly dry conditions which exist in the late summer, how¬ 
ever, floral activity is not inhibited. Some plants bloom more 
or less right through the year, as for instance, Billardiera 
scandens, which has been found in flower in every month of the 



year, and which does not appear to have a definite maximum 
flowering period. On the other hand, Olearia ramulosa has 
its optimum during the hottest months, January to February,, 
but it may be found flowering in a spasmodic manner for the 
remainder of the year. Hibbertia fasciculaia also flowers 
throughout the year. Very localized as regards its flowering 
period is Monotoca scoparia, which is in full bloom during 
March and April. Other species which flower during the most 
unfavorable period of the year are two species of Umbelliferae, 
Trachymene heterophylla and Di discus Benthamii, and also the 
parasite Cassytha glabella . The behaviour of such plants raises- 
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the question as to how they obtain their water supplies for such 
an active period. Monotoca scop aria and Olearia ramulosa are 
typical ericoid plants. The majority of the evergreen plants 
have passed into a state of rest while these are most active. 
In contrast to these dry period flowering plants are those that 
flower during the coldest period of the year, as for example, 
Acrotriche serrulata . This is a very dwarf shrub bearing small 
inconspicuous greenish flowers which are borne on the older 
parts of the stem. This is a rather remarkable case of cauliflory. 

In Fig. 1 are shown graphs of rainfall, evaporation, and the 
number of plants which have been observed flowering during 
each month of the year. 

The total number of flowering plants kept under observation 
was 85, in which are included all the plants given in Table 1. 
This has been enriched chiefly by monocotyledonous species 
which give colour to the spring aspect of the association, but do 
not affect its physiognomy. The 85 species listed belong to 32 
families, giving an average 2.7 species per family, the richest 
being Gramineae, Orchxdaceae, Liliaceae, and Droseraceae, 
almost all of which flower in the spring period. All of the 
species observed are common in the association. In Table II. 
is given a classification of the species according to the Life 
Forms of Raunkaier(8). 


TABLE II. 


Nanophanerophytes .. .. .. 23 

Lianes .. .. .. • • 3 

Chamaephytes .. .. .. .. 22 

Hemikryptophytes .. -• 15 

Geophytes .. .. • • • • 20 

Therophytes 


It is remarkable that Therophytes (Annuals) are so few. 
It is generally accepted that annuals are a feature of a xero- 
phytic habitat. The geophytes (tuberous or bulbous plants) 
are abundantly present, but are not conspicuous vegetatively, and 
none appear in Table I. Another remarkable fact is the absence 
of succulents. Mesembrianthemum aequilaterale occurs in 
places in this association, but its natural occurrence is doubtful. 
It will be seen from Fig. 1 that the maximum flowering period 
occurs just after the time when the evaporation curve passes 
above that of the rainfall. This marks the onset of very dry 
conditions which are reflected in the very xerophytic character 
of the association. 


B. Soil. 

Sutton(lO) has already pointed out that here the soil is a 
more important actor than climate, for although it is true that 
evaporation greatly exceeds rainfall in early summer, the xero¬ 
phytic nature of the habitat is greatly accentuated by the inability 
of the soil to retain much water. In the Northern Hemisphere 
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the heaths also occur on sandy soils(l) which appear to be 
generally the same type as those occurring here. The soil is 
exceedingly sandy with a water-holding capacity generally of 
from 20 to 25 per cent. The top soil Horizon A 19 containing 
a fair quantity of organic matter, is dark to grey coloured, and 
fades gradually into Horizon A 2 , which is very light in colour 
and devoid of humus. This latter is just as sandy as Ai. 


DEPTH 



Generally throughout the widespread occurrence of this heath 
flora, these horizons remain the same except that A 2 may con¬ 
tain at times some clay. Below A 2 there is a great amount of 
variation. Very commonly there is a humus layer, Horizon B 1? 
which is a zone of deposition. The humus material may amount 
to 10 per cent. In places it cements the sand particles together, 
and forms almost a solid rock. It will be seen that in Fig. 2, 
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beneath Horizon B u there is a layer of pure sand B 2 , and beneath 
this lies an ironstone rubble B 3 which rests on the original rock. 
Horizon C. The ironstone rubble is very widespread. Roots 
penetrate very deeply, and in such types as shown in Fig. 2, the 
roots will be found in B 1; and when this is not too dense will 
penetrate into B 2 , but cannot penetrate the rubble, B 3 . 

In such a profile as shown in Fig. 2, where there are two 
zones of deposition B t and B 3 , there can be little doubt that 
when Horizon B 3 was formed, B 2 was continuous with A 2 . 
Profiles occur where A 2 is adjacent to the ironstone concre¬ 
tionary layer, and in such cases it is probable that this horizon 
is formed from the downward movement of moisture from the 
surface to the unweathered rock. All the ferruginous content 
has been removed from Ai and A 2 leaving only the sandy base, 
and it has been deposited to form the ironstone rubble. Later, 
if from any cause, and it may be the formation of the humus 
itself, the downward movement of water is interfered with, the 
humus layer is formed, and this in itself becomes a barrier to 
the percolation of water and B 2 becomes cut off from A 2 . No 
further deposition takes place in B 3 , and the further weathering 
of the bedrock is prevented. 

In other places, however, the development of such a profile is 
feeble, and there is no real Horizon B. Beneath A 2 may be a 
layer, varying from a few centimetres to several metres in depth, 
of almost pure sand. In Fig. 2 is given a profile of a typical 
area. 

It is probable that the difference in profile is due to the fact 
that these soils, similar in nature as regards Horizons A x and 
A 2 , have different origins. In those soils where the ferruginous 
concretionary layer exists there is no doubt that they were 
directly derived from the bedrock on which they immediately 
rest. The bedrock is of a sandstone nature, varying from a 
ferruginous sandstone to a sandy clay. The bedrock itself is 
of primary importance as regards the character of the soil. 
The term podzol is applied to such a soil, and according to 
Glinka(3) and Ramann(7), such a soil is the result of a-par¬ 
ticular type of climate. In the Northern Hemisphere it is 
essentially a soil of the colder parts. Here, however, the soil 
exists under totally different climatic conditions. It is difficult 
to see how any other type of soil could have been developed 
from such a rock type no matter what the climatic conditions 
were. Where the Horizon B is wanting, and where there occurs 
a very deep deposit of sand beneath A 2 , there can be little doubt 
that such areas are really old dunes which have become covered 
by the migration of the vegetation of the sandstone areas. The 
sandy soil derived from the weathering of the sandstone would 
offer the same root environment as the sand dune. Hence the 
different origin of the two soils is not necessarily indicated in 


214 


R. T. Patton: 


the vegetation. On these old dunes, however, trees frequently 
occur. They are those that naturally occur on the innermost 
dunes along the shore. Banksia marginata occurs as a shrub 
on sandstone areas, but as a small tree on the old dunes. The 
sandy soil, owing to its low water-holding capacity, adds to the 
problem of the plants in maintaining themselves over the 
summer period with its high evaporation. After a prolonged 
period of drought, the following percentages of moisture were 
found at the depths given— 


Depth, inches 
1 
6 
12 
18 


Moisture, per cent. 
0.97 
1.25 
1.07 
1.27 


The effect of the low percentage is shown in the germination 
of seeds. For months insufficient moisture exists for seed 
germination. Experiments with germination of seeds, parti¬ 
cularly with peas, show that the necessary percentage of water 
for germination is about 1.5 per cent., and this may be regarded 
as a critical moisture content for germination. Since the 
moisture present is much below this, for some months it neces¬ 
sarily follows that the roots are incapable of absorbing moisture. 
Secds have an enormous suction force as shown by Shull(9), 
and if seeds are unable to obtain sufficient moisture for germina¬ 
tion, it must be still more impossible for roots with their much 
lower suction force to obtain moisture. This is reflected in 
the physiognomy of the vegetation. 

This association is a closed one, and, therefore, there is not 
the room for root development as is suggested by Maximov(5). 
The soil not being necessarily deep, there is not the opportunity 
for depth development, and being in a closed community there 
can not be much lateral development. Nor are there under¬ 
ground supplies of water. 


Morphological Adaptations. 

Since the conditions for life become very unfavorable for 
plants at certain periods of the year, these must, if they are to 
persist, be provided with some means of withstanding this very 
unfavorable season. There are two main types of drought- 
resistant plants in this area; those, particularly members of the 
Monocotyledons, which persist by means of underground parts, 
and whose aerial parts are present only during the most favorable 
period of the year; and those which give this particular associa¬ 
tion its physiognomy, and which possess the ericoid type of leaf. 
These latter are evergreen, and they are truly xeromorphic. Not 
only is there a restriction in the area of the individual leaves, but 
there is also a decided restriction of the total leaf area. 



The Cheltenham Flora. 


215 


Reference to Table I. will show that all the great majority of 
the leaves are either Leptophyll (less than 25 sq. mm. in area) 
or Nanophyll (between 25 sq. mm. and 9 X 25 sq. mm. in area). 

Truly xeromorphic plants are not necessarily the inhabitants 
of desert areas as appears to be suggested by Maximov(6). In 
this association there is a deficiency of water for several months. 
The roots do not necessarily penetrate deeply, but in any case 
they do not reach a supply of water. These plants must econo¬ 
mize water during the regularly recurring drought period. 
Maximov (6) regards such plants as the most complicated group 
among the xerophytes. The restriction of transpiration is 
accomplished not only by the reduced size of leaves, but also 
by the reduction of total leaf area. These plants do not bear 
out the contention of Thoday(ll) that although ericoid in size, 
their extraordinary development as regards number offsets the 
smallness of the individual leaf. This latter conception is true 
no doubt of such plants as Spruce and Pine, but these plants are 
not xerophytic. Such Northern Hemisphere plants have a high 
rate of growth, and this cannot be true of a xerophyte. 

Although the leaves of most of the plants are ericoid in form, 
only the members of the family Epacridaceae possess leaves 
which may be regarded as truly ericoid. The lecives of the 
associated species must be regarded as derived forms, and are 
not typical of leaves of the family to which the particular species 
belongs. Thus ericoid leaves are not found as a rule in 
Leguminosae, nor in Myrtaceae, where in the genera Eucalyptus , 
Tristania, Angophora, we find very large leaves. Yet in the 
two species of Myrtaceae found in this association, the leaves are 
very reduced. The great diversity of families from which the 
constituent evergreen species are derived is reflected in the 
morphology of the leaves. Although there is similarity in size 
and indeed of form (Fig. 3), this similarity is superficial only, 
and has been reached by many diverse paths. 

While these leaves do possess in a general way many of the 
characters usually attributed to xerophytes, there is, never¬ 
theless, no absolute uniformity of structure, and they differ from 
one another appreciably in several important features; thickness 
and distribution of cuticle, presence or absence of hypodermis 
and hairs, type of hairs, development of palisade tissue, decreased 
development of spongy mesophyll, number and disposition of 
stomata, development of sclerenchyma and veins, and rolling of 
the leaf. 

The structures of the leaves of Monotoca scoparia and 
Leucopogon virgatus, both members of Epacridaceae, show 
similar features of xeromorphy, although the former has re¬ 
curved leaves and the latter incurved. The leaves of Leuco¬ 
pogon virgatus fold upon the stem during the driest period, but 
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Epacris impressa. 



Aslroloma humifusum. 



Leucopogon virgatus. Monotoca scoparia, 





I,, 1 '/ 



Hibbertia densiflora. 


Ricinocarpus pinifolius. 



SHRUB. 


Fig. 3. Types of leaves of the Heath Association. 
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this does not protect the stomata, because they occur only on 
the under surface. In both leaves the inner epidermal wall 
(Fig. 4) is considerably more thickened than the outer, being 
usually about twice as thick. Palisade tissue is strongly deve¬ 
loped, and consists of more than one layer of cells. The spongy 
mesophyll is poorly developed, really consisting of modified 
palisade tissue. Each leaf is traversed by several veins, each 
of these being bounded on the lower side by a strong mass of 
sclerenchyma. These leaves are both xeromorphic and sclero- 
phyllous. Very similar to these are the leaves of Leptospennum 
sco pari uni. Equally sclerophyllous and xeromorphic are the 
leaves of Banksia marginata, but the structure is very different. 
Not only is there a hypo dermis, but beneath this again (Fig. 4) 
there is a very well developed layer of sclerenchyma. The hypo- 
dermal cells are much larger than the epidermal, and they possess 



Fig. 4.—A. Leucopogon virgatus. B. Leptospennum scoparium. C. Banksia 
marginata. D. Hibbertia sericea. E. Platylobium obtusangulum. 


a layer of starch grains on the inner wall (Fig. 4). The cuticle 
is very well developed, but only the outer epidermal wall is 
thickened. The palisade layer is only one cell thick, and the 
spongy mesophyll is normally developed. The lower surface 
of the leaf is covered with a dense mass of appressed coiled hairs. 
Hairs are not commonly found on leaves of this association, but 
stellate hairs occur on both surfaces of Hibbertia sericea, more 
abundantly, however, on the under surface. This leaf is xero¬ 
morphic, but it is not sclerophyllous. The palisade layer is only 
one cell deep, and the spongy mesophyll is abundantly developed. 
In these leaves sclerenchyma is practically absent. The same 
is true of Ricinocarpus pinifolius. This has recurved leaves 
as has also Hibbertia sericea. The recurving is so great that 
the lower epidermis is restricted to two grooves formed between 
the recurved margin and the midrib. In these grooves lie the 
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stomata, and in these also are abundant stellate hairs. The 
absence of sclerenchyma, the normal development of palisade 
tissue and spongy mesophyll, and the absence of veins of other 
than the midrib do not support the contention that xerophilous 
evergreen plants are in any way necessarily sclerenchymatous. 
The leaves of these two latter species are in striking contrast to 
those already mentioned. In Platylobium obtusangulum (Fig. 4) 
the hypodermis consists of lenticular-shaped cells which are 
larger than the epidermal cells. 

There is a great amount of variation in the number of stomata 
present per square mm. It is not possible to compare all the 
leaves in this respect, since where leaves are recurved as in 
Ricinocarpus pinifolius the stomata are restricted, while in 
Platylobium obtusangulum the leaf is quite flat. In this latter 
leaf the number of stomata per square mm. is 280, but in another 
species of Leguminosae, Bossiaca cinerea, there are 600 stomata 
per square mm. In the phyllodes of Acacia Oxycedrus, the 
stomata are present on both surfaces, and they average 120 per 
square mm. In Leptospermum laevigatum there are 100 stomata 
per square mm. 
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Art. XVI.— The Geology and Petrology of the Mt. Leinster 
District, N.E. Victoria. 

By E. BROADHURST, M.Sc., 
and J. D. CAMPBELL, B.Sc., B.M.E. 

(With Plate X.) 

[Read 8th December, 1932; issued separately 1st August, 1933.] 

Introduction. 

The name of the area under discussion is taken from the 
most important peak, Mt. Leinster (4,720 feet), which lies 11 
miles to the E.N.E. of Benambra and 20 miles from Omeo. 
The area mapped comprises the major part of the Parish of 
Guttamurra, County of Benambra, together with small portions 
of neighbouring parishes. Mt. Leinster is a member of the 
Bowen Mountains which form the Main Divide in this part of 
Victoria; to the south-west the divide runs to Mt. Tambo, while 
to the east it passes out to the head waters of the Limestone 
Creek along a very low and poorly defined ridge. 

The oldest rocks in the district are Upper Ordovician (?) 
sediments, which have been intruded by granodiorite, the intru¬ 
sion of which has converted the sediments to mica schists and 
quartzites, and rendered its own border gneissic. A series of 
alkaline rocks has been extruded upon the eroded surface of 
the granodiorite and schists, and followed by intrusion of rocks 
belonging to the same series. The extrusive rocks are trachytes 
and trachytic tuffs, and syenite is the intrusive phase of the 
series. The intrusion of the syenite into the granodiorite has 
produced some very striking changes in the latter, notably the 
conversion of biotite to hornblende and finally to augite. A 
fault on the south-west spur of Mt. Leinster has brought the 
granodiorite and trachyte into contact, and a series of specimens 
across the shear zone is described. 

A large area of granite porphyry on the south-west of the 
area occurs, but does not come into relation with any of the alka¬ 
line rocks. It is believed to lie intermediate in age between the 
granodiorite and trachytic series. The whole area has been 
eroded, leaving the younger alkaline rocks standing as prominent 
peaks, and the sediments and granodiorite occuping the low-lying 
parts. 

Previous References. 

The earliest reference to Mt. Leinster is by A. W. Howitt(lO), 
in which he says, “ I am unable to assign an exact place to the 
interesting rock masses of Mt. Leinster, but, from a few micro¬ 
scopic sections that I have prepared, I conclude that they 
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probably all belong to the class of ‘porphyries*.” In 1890 (13) 
he figures syenite porphyry (some of which appear from his 
figures to be trachytes) and quartz diorite (granodiorite) and 
gives an analysis of syenite porphyry, pointing out its high 
content of alkalies. He considers the syenite porphyry younger 
than the quartz diorite and a final stage of the intrusion of the 
granitic magma. He suggests the formation of gneisses from 
the quartz diorites “ by the violent mechanical disturbances 
connected with the later eruptions of syenite porphyries through 
the older rocks.” Dunn(6) mentions the occurrence, near the 
Mt. Leinster Station, of a complex of volcanic agglomerate 
intruded by numerous dykes. Skeats(15), who visited the area 
in company with Dunn, describes some of the rock types. He 
mentions solvsbergite as amongst the types present and that 
among the pyroclastic rocks the most abundant fragments are 
those of an alkaline rock with a trachytic texture, probably an 
alkaline trachyte. He also reconciles Howitt’s petrographical 
work with a chemical analysis of the rock by pointing out that 
Howitt’s orthoclase is really anorthoclase and that the augites 
are soda-rich types.* 


Physiography. 

The area mapped is drained by the Morass Creek and its 
tributaries, which flow through a broad open valley flanked in 
general by steep-sided hills of the younger igneous rocks, but 
in some parts by more gently sloping ridges of sedimentary and 
granitic rocks. The Morass Creek has two temporary base 
levels in the area. In both cases the stream meanders sluggishly 
through deposits of alluvium above a barrier of hard syenite, 
and below it is a fast-flowing stream with little or no alluvium. 
One of these barriers is a spur running N.W. from McFarlane’s 
Lookout, and crossing the creek just outside the area mapped. 
Behind this barrier, it is possible, in some parts, to trace four or 
perhaps five alluvial levels which may be due to alternate dry 
and wet periods associated with glacial and interglacial periods 
in Pleistocene times. Only the more recent and more definite 
of these alluvial levels is shown on the map. 

The second base level, at Mt. Leinster, is more striking 
physiographically. The Morass or Mt. Leinster Creek rises in. 
the open undulating country of the Marengo flats, and flows 
northward and westward through a broad open valley until it 
reaches the northern extension of Mt. Leinster, where it has 
carved a deep, narrow gorge through syenite. A much easier 
course through softer sedimentary and gneissic rocks is avail¬ 
able about a mile to the north; yet the stream has gone through 

* Since the preparation of this paper, a reference to Mt. Leinster has been found 
in Vol. 7 of the Proc. Roy, Soc. S.A.. 1885. A geological sketch section through the 
Australian Alps by James Stirling passes through Mt. Leinster, which is stated tO’ 
consist of quartz porphyry of an Intrusive character. 
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the harder syenite. It seems, therefore, that the stream was 
superimposed on the syenite, which would not be exposed when 
the level of the country was about 1,000 feet higher than at 
present. 


Mapping. 

Our aim in mapping was twofold, firstly, to map the geological 
boundaries with as much accuracy and detail as the exposures 
permitted, and secondly to produce a contour map of the area. 
The contours are based upon tacheometric surveys carried out 
with a theodolite and staff up the main ridges and creeks, sup¬ 
plemented by information obtained from geological mapping and 
pacing traverses. The height of Mt. Leinster was determined 
by the theodolite shots to neighbouring trig stations, Mt. 
Cobber as, Mt. Tambo, and Mt. Brothers. Sights were then 
taken to the more important points in the area, such as Little 
Leinster, McFarlane’s Lookout, and Pendergast’s Lookout. 
Little Leinster and McFarlane’s Lookout, which are sharp- 
pointed peaks and visible from nearly all parts of the area, were 
used as referring marks to determine reduced levels in other 
parts. The tacheometric traverses were started from corners 
of allotments, with a sight to Little Leinster or McFarlane’s 
Lookout, or both, if possible, to determine reduced levels. 
Wherever possible during these surveys check shots were taken 
to referring marks and the traverse closed on to a corner post 
or on to another survey. 

Geological mapping was done by compass and chain with the 
clinometer for determining levels and corrections on steep slopes. 
These traverses were generally started from corner posts of 
known reduced level, but where these were not available, as on 
Mt. Leinster, from points fixed by theodolite work. These 
traverses were closed on to fixed points such as corner posts or 
other traverses, either theodolite or compass and chain, enabling 
errors to be adjusted out. 

The mapping was done during two visits in the Christmas 
vacations of 1930 and 1931, giving a total time of four months 
in the field. The geologiccil mapping was done by the authors, 
who are greatly indebted to the University students who carried 
out the topographical survey. 


Petrology. 

The rocks of the area are divisible into two groups:— 

(a) An older series of sediments of Upper Ordovician ( ?) age 
which has been intruded by granitic rocks with the production of 
schists and gneisses, with more or less unaltered sediments in 
some parts—the Metamorphic Complex of Tattamfl6). 
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(£?). A younger series of alkaline rocks which has been 
deposited on the eroded surface of the metamorphic complex 
as lavas and tuffs, and intruded into it as hypabyssal and plutonic 
rocks. 


Upper Ordovician (?). 

These, when unaltered, consist of unfossiliferous alternating 
shales and sandstones. For information concerning the age of 
these rocks we are indebted to Mr. D. E. Thomas, B.Sc. Most 
graptolite localities in N.E. Victoria indicate an Upper Ordo¬ 
vician horizon, the nearest to Mt. Leinster being Wombat Creek, 
where T. S. Hall(7) has described species of Diplograptus and 
Dieellograptits. At Gibbo Creek(9), about 15 miles NAY. 
of Mt. Leinster. Upper Darriwil rocks outcrop on the crest on 
an anticline. Thus rocks belonging to the Darriwilian horizon 
do occur, but since the majority of the forms indicate an Upper 
Ordovician age, the rocks of the Mt. Leinster area are pro¬ 
visionally classed as the same age. 

Practically unaltered sediments, which may, however, have 
been slightly altered by the intrusion of the syenite which forms 
the major part of Pendergast's Lookout, occur on the high ridge 
which runs east from the saddle on the east of Pendergast's 
Lookout. Elsewhere the sediments are altered, presumably by 
contact metamorphism with the underlying granodiorite and the 
orogenic pressure of its intrusion, into a series of mica schists 
and micaceous quartzites. The strike of the schistositv of 
these rocks is about 15° E. of N. Amongst the mica schists, the 
nodular cordierite schist described by Tattam(16) is repre¬ 
sented ; in this the cordierite is represented by a core of un¬ 
oriented mica, surrounded by a ring of relatively clear pinite: 
these nodules have flakes of muscovite branching off at their 
side and merging into the mica base. Tattam describes the 
same kind of texture with branching chlorite instead of 
muscovite. 


On the south-west spur of Mt. Leinster a thin layer of sedi¬ 
mentary material overlies an outcrop of non-foliated grano- 
diotite. Injection has occurred in these rocks giving' three 
types of which the first two differ only in the amount of injected 
material, which has been forced along the original bedding' 
planes. In the first stage (specimen 26701A the sedimentary 
material can be easily recognized as homfels, into which mag¬ 
matic material has been injected along the bedding* planes. 
Since the sedimentary material is dark, and the magmatic 
material is white, the effect is striking. Under the microscope 
the former is seen to consist of quartz, felspar, and abundant 
sericite, and the latter of foliated quartz and felspar. In the 


Numbers in brackets are those of sections in the rock 
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final stage of this injection, the sedimentary material is repre¬ 
sented only by micaceous bands, and most of the rock consists 
of igneous material, consisting of quartz, plagioclase, ortho- 
clase and microcline (section 2673). In specimen 2671, the rock 
appears to have less defined planes along which injection can 
take place, and the addition of magmatic material seems to have 
been more in the nature of absorption of magmatic solutions 
by a relatively porous rock. The hand specimen shows the 
igneous material throughout the sedimentary with no relation 
to any controlling structural direction in the original rocks. 
The section shows lenticles of felspar and quartz, which is fre¬ 
quently granulated, in a finer, granular matrix of sedimentary 
material, chiefly quartz. In all these rocks pressure effects are 
exhibited by undulose extinction and granulation of quartz, and 
the inversion of orthoclase to microcline. The action of mag¬ 
matic liquids has in some cases partially or completely altered 
the femic material of the sediments to epidote; in section 2674 
the only femic material is epidote, which forms veins through 
the rock. 

In places, particularly on the south of Splitter’s Creek, the 
granitic magma seems to have had a great amount of energy and 
wholesale injection of igneous material accompanied by strong 
metamorphism of the sediments has taken place. In some cases 
the latter become schists which in the hand specimen seem to 
consist of mica only. Besides the injected material, many 
pegmatitic and aplitic dykes and veins occur in the schists. 

Granodiorite and Associated Gneisses. 

The granodiorite occurs in three parts of the area, and, as 
it weathers easily, it usually forms low-lying country in which 
the only outcrops are in the beds of the creeks; this is the case 
in the central portion of the area and in the gently undulating 
country of the Marengo flats to the east of Mt. Leinster. On 
the other hand, the small outcrop to the south of Mt. Leinster 
stands out boldly with steep slopes, at a much higher level than 
the other two occurrences. 

A typical specimen 2632, taken from Old Yard Creek, shows 
traces of alteration in the presence of fibrous green hornblende 
fringing biotite, and possibly the fringing with orthoclase and 
the veined antiperthitic structure of the plagioclase may be due 
to the intrusion of syenite. in hand specimen it is a holo- 
crystalline rock with quartz, grey felspar, and flakes of black 
biotite. The minerals seen to be present in thin section are 
quartz, orthoclase, plagioclase, biotite, and hornblende, acces¬ 
sories being apatite and iron ore. The plagioclase is andesine, 
Ab 55 An 45 , and it is veined and bordered by orthoclase, an effect 
which may be due to the intrusion of the syenite. The biotite 
is strongly pleochroic, from light yellowish green to deep brown. 
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It is often fringed with 

green fibrous hornblende, which 

purely a secondary alteration due to the syenite intrusion. 

Rosiwal analysis gave the 
the minerals present:— 

following proportions by weight 


Per cent. 

Quartz 

32.1 

Plagioclase 

.40.6 

Orthoclase 

. 15.1 

Biotite 

. 7.2 

Hornblende 

. 5.2 


100.0 


These figures agree fairly well with the norm, and show that 
the rock is a granodiorite, since the proportion of orthoclase is 
less than a third of the total felspar present. 

The granodiorite has undergone attack from solutions in many 
places. The mineralogical effects due to these are the forma¬ 
tion of epidote, sericitization of the felspars, conversion of 
biotite to penninite, the formation of clinochlore from horn¬ 
blende, an increase in the amounts of apatite and iron ore, and 
the introduction of pyrite. All these effects, except the latter, 
are well seen in section 2582. The changes may either be due 
to solutions coming from the syenite magma, or may be an end 
phase of the intrusion of the granitic magma itself. 


Relations with Older Rocks. 

The intrusion of the granodiorite, according to Tattam(16) 
has taken place during a period of great orogenic pressure: 
k * Igneous intrusion was directly connected with folding, lateral 
pressure squeezing up the magma from some underlying 
reservoir.” Shearing took place along the contact of the magma 
with the intruded rock with the production of schists and 
gneisses, which “ have been formed from both sedimentary strata 
and igneous material by processes of injection and assimilation 
at high temperatures. Piezo crystallization, that is, crystalli¬ 
zation of a viscous and constrained magma during the operation 
of powerful directed pressure, best explains the phenomena. 
Pressure was due to the opposing forces of magmatic intrusion 
and orogenic forces. When orogenic pressure was spent the 
granite consolidated as a non-foliated rock with non-schistose 
contact rocks.” In this area the granodiorite has a gneissic 
border of varying width depending on the stage at which orogenic 
pressure was spent. As this contact is approached, the develop¬ 
ment of a parallel arrangement of the biotite flakes is accom¬ 
panied by the appearance of muscovite and the sericitization of 
the felspars. Finally the muscovite becomes equally, if not more 
important than the biotite. 
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Close to the junction with the schists, patches of andalusite, 
cordierite, and quartz occur in the igneous rock (2581), repre¬ 
senting remnants of sedimentary material which has not been 
fully digested. A gneiss containing sillimanitef2583) has many 
features which Tattam(6) has described as occurring in the 
mctamorphic rocks of north-east Victoria. In this rock the 
sillimanite is associated with muscovite from which it has 
developed; sillimanite rods are also enclosed in quartz. Quartz 
is abundant, orthoclase is present as clear crystals, with striations 
due to inclusions of another mineral along one of its cleavages, 
the plagioclasc is highly sericitized in the centre of the crystals, 
the more sodic part on the outside being more or less untouched. 
Myrmekite occurs at the contact between orthoclase and plagio- 
clase crystals and encroaches on the orthoclase in the manner 
described by Sederholm( 14) (PL X., Fig. 2). This occurrence 
of myrmekite is accompanied by an intergrowth of white mica 
and vermicular quartz, usually at the end of the mica flakes. 
The biotite, which is present in proportions roughly equal to 
that of the muscovite, is partly chloritized, this process being 
accompanied by the separation of iron ore. Tattam(16) does 
not record any development of sillimanite from muscovite, but 
a similar effect, the fibrolitization of biotite, he considers to be 
due to “ differences in dynamic physical equilibrium in different 
parts of the rock,” involving a migration of chemical compounds. 

Relations with Syenite. 

The granodiorite and syenite come into contact on the east 
face of Mt. Leinster, above the Marengo flats, the syenite being 
intrusive into the granodiorite. Good exposures of the contact 
occur on these very steep slopes, and at one spot a series of 
specimens was collected across it. Tn the hand specimens the 
most striking change is the disappearance of quartz from the 
granodiorite as the contact is approached, the rock coming to 
resemble a diorite, with felspar and hornblende visible. This 
rock can easily be distinguished from the syenite, which has a 
characteristic pink colour. 

The syenite is more or less normal up to the contact. At 
the contact augite is present, which, on moving away from the 
contact, gradually passes into hornblende until only hornblende 
is left. Also a few grains of quartz appear away from the 
contact. These changes indicate a more rapid crystallization 
of the syenite at its margin than in the body of the magma, due 
to chilling and the loss of mineralizers, which the following 
description shows to have migrated into the granodiorite. 

The changes in the granodiorite as the contact is approached 
consist of an increase in the amount of potash felspar, largely 
at the expense of the quartz, and the inversion of the ferro- 
magnesian minerals to higher-temperature forms, with the 
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consequent absorption of quartz. Even at some distance, about a 
quarter of a mile, from the contact, the plagioclase is fringed 
with orthoclase and veined by it in a most intricate manner. 
This, however, may be due to processes acting in the late, stages 
of crystallization of the granodiorite itself. Nearer the contact 
the quartz becomes corroded, and forms intergrowths with 
orthoclase. The quartz of the intergrowths is clearly derived 
from the original quartz crystals, since the two are in optical 
continuity. As the contact is approached, more and more 
quartz is corroded, until finally most of the quartz has been 
affected. The intergrowth then gradually disappears, and 
finally only orthoclase remains. A series of Rosiwal analyses, 
made of the sections, show that the sum of orthoclase, quartz, 
and intergrowth is fairly constant, indicating that the orthoclase 
replaced the quartz as the latter was dissolved. This implied 
that orthoclase was the stable, and quartz the unstable phase in 
the solid state. 


The quartz of the original granodiorite is also involved in 
the solution of the biotite and the reaction of this solution with 
quartz to form hornblende. This hornblende, which is a green 
fibrous variety, borders the quartz or traverses cracks in it. 
Sometimes it surrounds the biotite. The biotite in this series 
exists in two forms. The original biotite of the granodiorite 
has a reddish tinge, which Howell Williams (17) has shown to 
be due to reheating, and shows a fringe of hornblende. The 
other form is normal greenish-brown biotite, which has formed 
during the subsequent re-cooling of the rock. The first form 
becomes more and more replaced by secondary hornblende as 
the contact is approached, until it is practically all gone. At 
the contact itself augite appears(2587) in well-formed crystals, 
in contrast to the somewhat fibrous hornblende; in some cases 
the augite crystals almost encircle patches of fibrous hornblende, 
showing the inversion relations between the two. This augite 
has again partly inverted to biotite, which is probably due to 
the combined effect of re-cooling and the action of alkaline liquids 
derived from the syenite magma. The reaction is essentially 
biotite + quartzhornblende in the presence of alkaline liquids. 
The temperature induced by the intrusion of the syenite 
favours the formation of hornblende. As hornblende fringes 
both quartz and biotite, both of these minerals must have 
gone partly into solution. In each case solution has been 
caused by mineralizers which have been introduced into 
the granodiorite by the syenite magma. Solution of quartz 
has taken place with the concomitant deposition of ortho¬ 
clase which was in solution in the liquids, the heat of crystal¬ 
lization of the orthoclase assisting in the solution of the 
quartz, as described by Bowen(4) :—“ Later members (of a 
reaction series) can become part of the liquid by a sort of 
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reactive solution, the heat of solution . . . being supplied 

by the precipitation of their heat equivalent of members of the 
series with which the liquid is saturated.” This would account 
for the intergrowth of quartz and orthoclase mentioned pre¬ 
viously. A similar phenomenon has occurred in the case of 
biotite, original biotite being replaced by a mixture of iron ore 
and orthoclase. 

In section 2591 the plagioclases have broken down into a fine 
grained aggregate of felspar crystals. In this change the 
crystals of plagioclase first become traversed by mesh-like veins 
of quartz and then small individual plagioclase crystals form 
from the big one. increasing in number until finally no trace 
of the original crystal remains. This effect is probably due 
to local shearing, perhaps acting contemporaneously with the 
intrusion of the syenite magma. Since the other minerals, 
quartz and the ferro-magnesians, were unstable at this time, 
pressure on these could be relieved by solution, and not by the 
breaking down of the crystals. 

In a section 2594 taken from a specimen collected about half 
a mile south of those described above, biotite, hornblende, and 
augite are present. The hornblende is very abundant around 
the edges of quartz crystals and in particular where biotite 
adjoins the quartz. The augite has been developed from the 
hornblende, with which it is associated. The biotite is corroded. 
It is an instance of the solution of biotite and reaction with 
quartz to form hornblende, and on further heating the inversion 
of hornblende to augite. 

Granite Porthyry. 

The granite porphyry occurs in the high hills which rise in 
the south-western part of the area, with steep slopes and forming 
many large outcrops. The typical specimen 2595 is taken from 
the northern slopes of these bills. The hand specimen shows 
clear vitreous quartz crystals, with larger white felspars about 
1 cm. in length, and black specks of biotite, in a fine light-brown 
groundmass. In thin section there are phenocrysts of quartz, 
felspar, and biotite. The felspars consist of perthites and oligo- 
clase Ab 8B An in . The groundmass consists of quartz and felspar. 
A Rosiwal analysis of the section gave the following proportions 
of the minerals as phenocrysts and groundmass :— 


Phenocrysts —Quartz 

Orthoclase 

Plagioclase 

Biotite 

Groundmass —Quartz 
Felspar 



Per cent 
24.8 

12.5 
8.0 
4.1 

16.1 

34.5 




100.0 


3570.— 7 
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Using these figures in conjunction with the chemical analysis, 
the composition of the felspar in the groundmass was -calculated 
to be about AbiOiq, with a little anorthite. This result, how¬ 
ever. is approximate, since the potash felspars appear to contain 
some of the albite molecule, and vice versa. 

The plagioclases in the perthites are blebs arranged parallel to 
(100). and are comparable to Alling’s(l) vein type, which he 
considers to be of deuteric origin. 

The rocks in this series show a wide variation in texture, 
from a porphyritic pitchstone (2596) to rocks which have almost 
a granitic texture (2597). The mineralogicai content remains 
practically the same, with quartz, pertliite, acid plagioclase, and 
biotite; sometimes, however, the composition seems to become 
more sodic and the proportion of the plagioclase increases. 



Fig. 1. — Sketch map showing granite porphyry cutting across the gneissic 
contact of granodiorite with Upper Ordovician sediments. These 
relations occur just outside the south-west corner of the area. 

Specimen 2598 is interesting in that it has a granophyric 
texture in which quartz occurs in optical continuity throughout 
the entire rock, which consists mainly of orthoclase with a 
smaller amount of plagioclase. Although some of the ortho¬ 
clase crystals are larger than usual, there is no definite ground- 
mass in this rock. 

Relations until Older Rocks. 

1 he granite porphyry shows a transgressive contact with the 
Upper Ordovician sediments, thus being intrusive into them. 

Fig. 1 shows the relations exhibited just outside the area on 
the south-west side. The granite porphyry successively cuts 
across sediments, the gneissic border of the granodiorite, and 
finally the normal granodiorite. This indicates an intrusive 
contact, and shows that the granite porphyry is younger than the 
granodiorite. 
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Age. 

In this area there is no evidence of the age of the granite 
porphyry or of its relations to the syenite and trachytes. 
Howitt(ll) has described “ trappean rocks,” which appear to 
be similar to the granite porphyry, and states that they intrude 
the granites, and that their age is Upper Silurian or Lower 
Devonian. 


TR A C H YTE -P YR0C L A ST IC SERIES. 

These are a mixed series of lavas and tuffs, which in part 
become hypabyssal. With the exception of Pyroclastic Hill, 
they occur as hard metamorphic shells surrounding the syenite. 
In the hand specimen the trachytes have a fine-grained ground- 
mass, and white or pink idiomorphic felspar. When unaltered 
the groundmass is brown to almost white, but it becomes a dark 
greenish-grey when metamorphosed. In thin section there are 
phenocrysts of felspar, augite, and magnetite with some small 
amounts of quartz in a trachytic groundmass of lath-shaped 
felspars, which are probably anorthoclases. The felspar pheno¬ 
crysts vary in composition, ranging from typical orthoclase, 
anorthoclasc, and microperthite with typical cross-hatched 
twinning, to plagioclase (oligoclase) with true lamellar twinning; 
the refractive indices vary accordingly from 1.520 to 1.535. 
Often several of the felspar phenocrysts are clotted together, 
giving a glomero-porphyritic texture. The ferro-magnesian 
minerals in the trachytes are nearly always badly weathered, and 
the original mineral can be identified only in a few cases. 
Augite has been recognized in three or four instances, but only 
one crystal of olivine was identified, and the alteration products 
suggest that augite is more common. 

The pyroclastics alternate with the trachytes, and often it is 
difficult to distinguish between the two, as both have usually 
undergone a certain amount of metamorphism. Sometimes, 
evidently at or close to the centres of eruption, the fragments 
are very large, up to a foot in diameter. This occurs on Pyro¬ 
clastic Hill, and again on the south side of the south-west spur 
coming from Mt. Leinster. At two places, where the trachytic 
material has broken through granodiorite, an agglomerate was 
formed consisting chiefly of granodiorite boulders, and it 
becomes difficult to distinguish the agglomerate of granodiorite 
fragments from a shatter zone in the trachyte into which the 
granodiorite has forced its way. 

The hand specimen of the tuffs shows angular fragmentary 
material embedded in a dark greenish-grey base. The frag¬ 
ments are conspicuous on a weathered face, as they are generally 
harder than the matrix. The fragments are chiefly trachyte, 
some being relatively coarse, and others are probably devitrified 
3570.—8 
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glasses. On Ml. Leinster there are fragments of monzonite- 
porphyry and granodiorite, and on Pendergast’s Lookout there 
are sedimentary fragments. Fragmentary felspar, perthites, and 
plagioclases occur at both these places. Sometimes the frag¬ 
ments are embedded in an almost vitreous base (2613) which 
shows a certain amount of flow structure under the microscope, 
possibly representing a volcanic mud flow. 

Relations with Granodiorite. 

The occurrence of fragments of granodiorite in the tuffs 
indicates that its trachytic series is younger than the granodiorite. 

In the bed of Mac’s Creek, and on the east slopes of Ml. 
Leinster, above the Marengo flats, agglomerates have been formed 
consisting chiefly of large granodiorite fragments, up to a foot 
in diameter. These evidently represent centres of eruption. 

On the north side of the Mole. Hill, the mapping seems to 
indicate that the trachytic rocks lie on the eroded surface of 
the granodiorite and schists, but not much reliance can be placed 
on the mapping at this place, since the exposures were very poor. 

About a quarter of a mile somewhat W. of S. from the top of 
Mt. Leinster, a fault brings the granodiorite and trachyte into 
contact. This was not recognized as a fault junction in the field, 
but it is proved in the microscopic evidence of a series of 
specimens (2599-2606) taken across the junction. The shear 
zone is about 20 feet wide; the changes observed in the grano¬ 
diorite are the breaking up of the quartz into a mosaic, and the 
replacement of the felspars by a fine felspathic groundmass. 
This latter is more conspicuous as the shear zone is entered, the 
groundmass forming along the cracks in the felspar, until finally 
only a ghost, formed probably of kaolinized material, remains of 
the felspar. The unaltered felspars show hardly any strain 
polarization, indicating that the stresses have been relieved 
purely by the breaking down of the minerals. A similar process 
has been described by Wiseman(18) in granulitized granites 
from East Greenland. 

The breaking down of the felspars also takes place in the 
trachytes. The original ferro-magnesian minerals in both rocks 
have been converted to secondary hornblende and biotite, and 
epidote and calcite occur, appearing to have been deposited from 
solution. In one case an intergrowth of orthoclase and some¬ 
what vermicular quartz occurs in the trachyte. The relations 
are complicated by the proximity of intruded syenite and the 
characteristic contact metamorphism in both granodiorite and 
trachyte. 

In another place, not far from the above, the rock shows 
evidence of the passage of solutions between trachyte fragments. 
These solution tracks have a fine felspathic matrix, and contain 
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cpidote, zoisite, chlorite, calcite, albite, apatite, and sphene. 
These minerals most probably have an ultimate magmatic origin, 
and it is suggested that the faulting occurred contemporaneously 
with the intrusion of the syenite. 

Relations with Syenite. 

The trachyte and syenite arc obviously co-magmatic, since at 
a chilled contact of syenite and trachyte, it is frequently very 
hard to decide, even under the microscope, where the chilled 
syenite stops and the trachyte begins. Syenitic dykes and veins 
cut the trachytic series, and mineral changes can be traced in 
them as the contact with the syenite is approached, showing that 
it is an intrusive contact. One single piece of syenite was 
found in the tuffs on the Mole Hill: this is taken as evidence 
that the late stages of volcanic activity continued into the early 
stages of the intrusion of the syenite. 

Distinct mineralogical changes occur in both the trachytes and 
pyroelastics on approaching the contact with the syenite. The 
changes are more pronounced in the pyroelastics, since the 
tufaceous fragments were not in chemical equilibrium at the 
time of their deposition, such as a volcanic rock would be at 
solidification. In their more advanced metamorphic stages the 
various fragments merge into a uniform base, and it becomes 
impossible to distinguish them from the trachytes. In a series 
of specimens (2607-2615) between Little Leinster to Mt. 
Leinster, it is observed that the metamorphism of Little Leinster 
is slight, and it becomes less in the saddle between the two 
peaks, but is rather marked on the face of Mt. Leinster above 
the saddle. In these specimens the most noticeable change 
occurs in the ferro-magnesian constituents—the heating of the 
trachytes by the syenite liberated iron ore from these minerals. 
This change is most common in biotite, which, taking into 
account the absence of biotite in the unmetamorphosed rocks, 
indicates that the separation of iron ore took place after the 
original mineral had inverted to biotite. It also, however, occurs 
in augite and hornblende. The biotite, however, may be an 
original pyroclastic mineral. The iron ore is seen to separate 
all through the original mineral, thus rendering it opaque, or 
along the cleavage planes, producing a more or less regular 
pattern. The same effect was described by Howell Williams(17) 
with artificial heating of andesite at Marysville Buttes, Cali¬ 
fornia. The separation of iron ore in the minerals of the 
trachyte was accompanied by the solution of the excess material 
and the deposition of clear felspar, so that the final product is 
a skeleton-like arrangement of iron ore mixed with small clear 
crystals of felspar (PI. X., fig. 3). 

The pyroelastics within about 20 feet of the contact of syenite 
exhibit an interesting set of reactions. Section 2614 contains 
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clear pale green augite, which usually has a reaction rim about 
0.1 mm. wide consisting of clear felspar, with some apatite. 
Sometimes, however, the augite is inverting to hornblende, 
which is pleochroic from yellowish-green to greenish-brown. 
The felspars consist of anorthoclase and plagioclase, the plagio- 
clases being veined with potash felspar, and the anorthoclase 
fringed with secondary hornblende. This hornblende has 
crystallized all through the base, with some secondary biotite. 
Apatite occurs in quite large crystals ; smaller ones occur with 
the ferro-magnesian minerals, but the larger ones do not appear 
to have any such connexion. Zoisite is present. The exact 
reactions which have produced these changes, in a fragmental 
rock such as this, would be very hard to trace, but in general 
seem to have been an interchange of salic and femic material in 
solution, as well as the introduction of material from the syenite. 
The reactions seem to have been the solution of augite with the 
deposition of felspar and apatite, and the reaction of this femic 
material, in solution, with anorthoclase to form hornblende. 
The fact that augite sometimes takes part in this reaction, and 
sometimes undergoes a simple inversion to hornblende, may be 
due to a different composition of the matrix with which it is in 
contact, giving a different set of equilibrium conditions. In 
the hand specimen of 2615 which is just at the contact, horn¬ 
blende crystals up to 1 cm. in length are visible. Under the 
microscope these are seen to have a core of augite. In addition 
to the big crystals of hornblendes, secondary hornblende has 
crystallized throughout the groundniass with some biotite. Com¬ 
paratively large crystals of apatite are present. The rock is 
traversed by small veins less than a millimetre in thickness, and 
very irregular in their composition, which apparently depends 
on the composition of the base through which they pass. Felspar, 
calcite and uralite are the main constituents of these veins. 


Age of Tr achy tic Series. 

The only evidence occurring in the area concerning the age 
of the trachytic rocks is of such an obscure nature that the 
authors do not place much reliance upon it. On the east side, 
almost at the foot of the Mole Hill, there occurs, just at the foot 
of the tufaceous series, a big boulder of conglomerate. This 
boulder is about 3 feet square, and is embedded in soil. It is an 
entire stranger to this district, and bears a strong lithological 
resemblance to the Mt. Tambo conglomerate, which outcrops 
about 7 miles away. Howitt(12) has shown this series to be 
Upper Devonian in age. Whether the boulder is an ejected 
block, or the tuffs rest on it, the series to which it belongs, pre¬ 
sumably the Mt. Tambo series, must be older than the tuffs. 
This would indicate that the age of the trachytic series is post 
Upper Devonian. 
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Soda Syenite. 

All the prominent peaks in the district consist of syenite. 
The rock weathers easily, and most of the loose boulders are 
very rotten. The bold relief of the peaks is due to the hard 
metamorphic shell of trachyte which preserves the steep slopes; 
it is also due to the wide spacing of the jointing, which on the 
whole is poorly developed. The vertical jointing tends to 
produce steep cliffs, such as McFarlane’s Lookout, where there 
is a cliff 500 feet high, and smaller ones on the west face of 
Pendergast's Lookout on the east face of Mt. Leinster. 

The typical specimen of syenite (2616) is taken from the 
western extremity of a ridge which lies about a mile in a direc¬ 
tion E.S.E. from McFarlane’s Lookout, In the hand specimen 
the rock has a coarse even-grained texture, with grey felspars 
and black ferro-magnesian minerals. In thin section the felspars 
are microperthitie, the crystals having an average length of 
about 4 mm., and ranging up to 6 mm. The ferro-magnesian 
minerals are pale green augite, which is surrounded by horn¬ 
blende; the hornblende is pleochroic in browns and greens. 
There are also flakes of biotite present. Accessories are apatite, 
sphene, and magnetite; the latter usually being associated with 
the ferro-magnesian minerals. A Rosiwal analysis gave the 
following proportions by weight of the minerals present— 


M icro-pcrthite 


Per cent 
90.9 

Hornblende 


5.6 

Augite 


1.3 

Magnetite 


1.9 

Sphene 


0.3 

Apatite 


tr. 

Quartz 


tr. 



100.0 


The chemical analysis of the soda syenite shows a close 
similarity to that of a pulaskite from the Fourche Mts., Arkansas. 
Since there is also a close agreement in the mineralogical content, 
the rock may be called a pulaskite; the specimens with consider¬ 
able amounts of quartz grading into the nordmarkite type. 

A peculiar feature is the interpenetrating texture of the fel¬ 
spars. This texture will be considered later in connexion with 
a dyke in which this texture shows its best development. 

There is a wide variation in the grain size of these rocks, and 
pockets occur as on McFarlane’s Lookout in which the felspar 
crystals are much larger than normal; these probably represent 
the final crystallization products of the magma from an almost 
aqueous solution. On McFarlane’s Lookout the typical syenite 
contains hardly any quartz, but in other parts the proportion of 
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quartz increases until, in some specimens on Pendergast’s 
Lookout, the quartz forms about one-third of the whole rock 
(section 2617). In other sections (2619, 2620) quartz becomes 
abundant, but only as interstitial material. 

The normative felspar, as calculated from the chemical 
analysis, is Ab^An^O^g and considering the high percentage 
of felspar present, this should be very near the true composition 
of the felspar. In the typical specimen, the felspar is a very 
fine microperthite, with the two felspar components forming a 
very fine mesh-like structure, in which the individual felspars 
are indistinguishable. In other specimens the coarseness of the 
perthites increases, and the lamellar twining of the plagioclase 
can be easily distinguished. This change in the texture of the 
perthites often seems to be accompanied by an increase in the 
amount of quartz in the rock (2625, 2626), and may be asso¬ 
ciated with a lower temperature of crystallization. In these 
coarser types the plagioclase can be seen to occur as films, which 
are arranged roughly parallel to the (100) plane of the host 
felspar, and are comparable to the film type of perthite, as 
described by Ailing(1), and which Anderson(2) assigns to ex¬ 
solution. Sometimes the perthitic structure is absent in the 
felspars. These are probably anorthoclases which have cooled 
more rapidly than the perthites. Sometimes soda-rich plagio¬ 
clase has crystallized out, and is accompanied by an increase of 
quartz in the rock (2618). This plagioclase is somewhat anti- 
perthitic. 

The ferro-magnesian minerals are typically soda-rich forms; 
pale green augite, aegirine-augite, and aegirine are the pyroxenes, 
with green, brown, and sometimes blue hornblende, and biotite. 
The pyroxenes and amphiboles are strongly zoned, showing an 
increasing soda content in the successive outer zones of the 
crystals. Pale green augite is frequently surrounded by a rim 
of aegirine-augite or aegirine, and brown or green hornblende 
may have crystallized around it. The latter frequently has a 
rim of blue hornblende around it. Biotite occurs as odd flakes 
in any of the above. The occurrence of these minerals is very 
sporadic, sections which have been cut from the same specimen 
not having the same mineral content. 

Interesting changes occur in the syenite when it becomes 
chilled against the intruded rock. The ordinary crystals occur 
as phenocrysts, with a fine groundmass which in most cases is 
very siliceous. The quartz in the groundmass may originate 
in three ways—by marginal assimilation of quartz in the crystal¬ 
lizing magma; by secondary enrichment of the groundmass in 
quartz; or thirdly, it may represent an earlier more siliceous 
phase of the intruding magma. The first explanation is indi¬ 
cated in section 2629, where corroded quartz crystals and a 
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siliceous groundmass occur just on the junction between mica- 
schists and syenite. Secondary quartz, which has crystallized 
in the interstices of the felspar crystals, is also common, and 
arises from circulating siliceous solutions during the final stages 
of crystallization. In the third alternative the supposition of 
an earlier acid magma is in accordance with the views of both 
Bowen(3) and Daly(5), who state that a syenitic magma can 
be derived from a granitic magma. In the chilled border the 
syenitic minerals occur as phenocrysts with the quartz in the 
groundmass, so that the formation of a syenite would Ire accom¬ 
plished by the squeezing out of the residual siliceous liquid by 
earth movements, as suggested by Barker(8), leaving only the 
syenitic minerals. The granophyric dyke rocks may represent 
the residual liquid which has been squeezed out. This deri¬ 
vation would be a modification of Bowen’s hypothesis, which is 
the sinking of quartz crystals or the squeezing out of the syenitic 
magma from the partly crystallized granitic magma. Daly, on 
the other hand, claims that the assimiliation of limestone or 
basic sediments is the major factor in the derivation of a syenitic 
magma. Although no limestone now occurs in the area, it does 
occur in many places in the surrounding district, such as Buchan, 
Bindi, and the Limestone Creek. The syenite on McFarlands 
Lookout rises 1,000 feet above the intruded mica schist, and it 
is quite possible that limestone was present there during the 
intrusion of the syenite. The mica schists are all acid types, so 
that the hypothetical limestone or basic sediments would be 
necessary to explain the derivation of the syenite on Daly’s 
hypothesis. 

In places the chilled border phase of the syenite can be seen 
to be broken up and veined by coarser syenitic material, showing 
that a chilled border phase was formed, and then reintruded at 
a later stage of the intrusion. 

Dyke Rocks. 

The dyke rocks of this area comprise a number of interesting 
types. The most basic types are lamprophyres, of the spes- 
sartite type. Most of these contain phenocrysts of labradorite, 
and the felspars in the groundmass, when recognizable, are seen 
to be oligoclase or andesine. Hornblende and augite are the 
two ferro-magnesian minerals originally present. Hornblende 
is practically the only ferro-magnesian mineral in sections 2640 
and 2641. Specimen 2642 forms a large dyke in the extreme 
east of the area, and specimens of it were collected by Professor 
Skeats when he was passing through the area in 1906. It is 
a hornblende porphyrite, and consists of large crystals of horn¬ 
blende, which have been largely converted to chlorite, epidote, 
zoisite, and quartz. The felspar occurs as small crystals in 
the groundmass, consisting mainly of plagioclase, Ab B5 An 35 . 
This is the only section in which porphyritic crystals of felspar 
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do not occur. In the other sections examined, augite has 
remained practically unaltered, but the hornblende has been 
entirely replaced by epidote, zoisite, calcite, and chlorite, the last 
of which is most abundant, and often retains the original shape 
of the hornblende. In section 2633 the hornblende is repre¬ 
sented by quartz, calcite, and chlorite, but the original shape of 
the hornblende has been retained. The calcite, chlorite, and 
quartz are segregated in separate areas inside the original 
hornblende crystal. In other rocks, the hornblende is present 
only as rods in the ground mass, and the augite occurs as crystals 
having a granulated appearance. 

Many of the dykes clearly show a derivation from the syenite 
magma and form a continuous series between monzonite 
porphyry at one end to granophyre at the other. The mon¬ 
zonite porphyry has phenocrysts of oligoclase to andesine which 
are often bordered by anorthoclase in a coarsely trachytic ground- 
mass of anorthoclase laths, with interstitial quartz in a few 
cases. Fragments of these rocks are found in the tuffs, showing 
them to be an early dyke phase. As the phenocrysts become 
more and more sodic, and finally become anorthoclase, the rocks 
grade into the solvsbergite type. These have phenocrysts in a 
coarse trachytic groundmass of anorthoclase laths. The ferro- 
magnesian minerals are generally badly weathered and cannot 
be determined. 

The coarse trachytic texture of the solvsbergite grades into 
an orthophyric one; in some sections the two textures are seen 
existing side by side (2652), and in others the orthophyric is 
imposed on the trachytic, giving a peculiar mottled effect to the 
felspar laths in the section (2654). Where the texture ^ is 
entirely orthophyric the rock becomes an orthophyre (2655), 
consisting of phenocrysts of anorthoclase in an orthophyric 
groundmass of short stumpy anorthoclase crystals. The ferro- 
magnesian minerals are soda-rich hornblende and biotite, with 
magnetite and sphene as accessories. 

As the rocks become more acid, interstitial quartz makes its 
appearance (2656), and as the amount increases it takes on a 
granophyric texture, the rocks finally becoming granophyres 
(2658). These are even textured, fairly fine-grained rocks, 
with occasional phenocrysts of anorthoclase, and a base of 
somewhat rectangular crystals of the same mineral, through 
which quartz has crystallized, giving a granophyric texture. 
Section (2660) is a granophyre of a different type, and does not 
fit into the series outlined above. It consists of phenocrysts 
of quartz, anorthoclase and micropegmatite, the latter also 
occurring as veins passing around the edges of crystals of the 
first two minerals. This micropegmatite makes up about half 
the rock, and gives some wonderfully intricate intergrowth 
patterns. The ferro-magnesian minerals are now represented 
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only by clusters of iron ore minerals, with traces of chloritic 
material. Sphene is a common accessory mineral. 

Glassy dyke rocks occur, which are often spherulitic. These 
may be called keratophyres, simply on account of the fact that 
they occur in a soda-trachytic series. 

On the southerly spur on the west side of Pendergast’s 
Lookout, a tinguaite porphyry dyke (2663) occurs along the 
junction of the trachytic series and the syenite, showing it to 
be younger than the syenite. In the hand specimen it is a 
fine-grained greenish grey rock, with flesh-coloured felspar pheno- 
crysts. In section the felspars are seen to have cores of 
oligoclase-andesine, bordered by anorthoclase with typical cross- 
hatches twinning. The groundmass is very fine, and consists 
of matted needles of aegirine, with felspar laths and nepheline 
needles. 

A dyke occurring on the south-east side of PendergasPs 
Lookout and passing up to the first hump of the ridge which 
runs south from the top of this peak, consists of a very inter¬ 
esting rock. It exhibits the best development of the inter¬ 
penetrating texture of the felspar which is found in many of 
the syenites (PL X., Fig. 1). In the hand specimen it is similar 
to a quartz-free syenite, with white felspars and black horn¬ 
blende. In sections (2664-6) the felspars are seen to be very 
fine micro-perthites, consisting of a fine network of two felspars, 
which, however, cannot be distinguished from each other. The 
ferro-magnesian minerals are brownish-green soda-hornblende, 
and biotite, the latter being subordinate and intimately associated 
with the hornblende. The pecular feature of these rocks is the 
interpenetrating texture of the perthites which occurs at the 
edge of two crystals; giving in section, patches of felspar which 
are in optical continuity with one of the crystals, throughout the 
adjoining ones. Sometimes this occurs to such an extent that 
a texture analogous to graphic granite is obtained, with one 
felspar crystallizing throughout the other. 

The texture described has much the same appearance as a 
eutectic, and an explanation is advanced on this basis. The 
texture occurs only with the type of felspar described above, a 
very fine micro-perthite, the interpenetrating crystals being 
apparently of the same composition. Since these felspars are 
perthites, they can be considered as having crystallized in a 
system which included the alhite-orthoclase system. The equili¬ 
brium diagram is taken to be of the form shown in Fig. 2, which 
is that given by many writers. On cooling, one or other of 
the components would crystallize out, till the eutectic tempera¬ 
ture T e was reached. The remaining liquid of composition F 
could then crystallize out as a eutectic mixture of felspars of 
composition L and M. This would give a eutectic intergrowth 
of the felspars. On cooling, each of the felspars would, by 
exsolution, form perthites, in the manner described by Alling(l). 
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At a temperature T, for instance, each set of felspars would 
consists of felspars of composition O and P, in the ratios 


LP 

OL 


and 


MP 

OM 


respectively. By this means, an intergrowth 


of 


perthites would he obtained, agreeing with the texture which 
has been described. Unfortunately, the perthites are so fine 
that the relative amounts of the two felspars in them cannot be 
counted, and so the relative amounts of the two phases cannot 
be determined, nor can the amounts of albite and orthoclase in 
each phase be found. In the main mass of the syenites this 
texture is rather sporadic, suggesting that there were pockets in 
which the residual eutectic liquid crystallized. 



Fig. 2. — Qualitative thermal diagram showing the probable conditions under 
which the orthoclase-albite system crystallized in this area. 
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Table of Analyses. 


— 

I. 

1 

n- 1 

III. 

IV. 

Si0 2 . 

6L33 

61 -03 

67-71 

75.50 

Al 2 u, . 

17-97 

20-76 

14.80 

13-10 

Fe 2 0 8 . 

5.99 

4-01 

2-63 

2-12 

PeO . 

0-44 

0-75 

3-06 

0-29 

MgO . 

0-60 

0-80 

1 -30 

0-16 

CaO . 

2-23 

2.62 

3.59 

0-53 

Na 2 0 . 

5-00 

5-96 

2-68 

2-83 

k 2 o . 

5-07 

5-48 

3.20 

5-25 

h 2 o . 

0-84 

0-59 

0-69 

0-83 

Ti0 2 . 

0-42 


0-33 

0.25 

p 2 o 6 . 

tr. 

0-07 

nil 

nil 

MnO 

0-05 

•• 

0-02 

0-01 

Total 

99-94 

101-07 

100-01 

100-87 


Table of Norms. 



I. 

II. 

III. 

IV. 

Quartz 

7-5 


29-0 

38.0 

Orthoclase .. 

30-0 

36.1 

18-9 

30-6 

Albite 

42-4 

42-4 

22-5 

23-6 

Anorthite ; 

11-1 

9-2 

17-8 

2-8 

Nepheline .. 


2-3 



Corundum .. 

6-2 


04 

1 -8 

Hypersthene 

1 6 


6-3 

0-4 

Olivine 


1 -4 



Magnetite .. 


2.3 

3-7 

0-5 

Hematite 

6 • 1 

2-4 


1 -8 


I. Soda Syenite (Pulaskite) (Pulaskose, 1, 5, 2, 3). McFarlane’s Look- 
out, Mt. Leinster District. Anal. E.B. 

II. Pulaskite, Fourche Mts., Arkansas, (J. F. Williams). Anal. R. N. 
Brackett. 

III. Granodiorite (Amiatose, 1, 4, 3, 3). Mt. Leinster. Anal. E.B. 

IV. Granite Porphyry (Alaskase, 1, 3, 1, 3). The Gap, Mt. Leinster 

District. Anal. E.B. 
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Explanation of Plate X. 

Fig. 1. Section 2665. Dyke rock occurring on the south-east of Pender- 
gasl’s Lookout. Showing the interpenetrating texture of the 
perth it es. (x 15.) 

Fig. 2. Section 2583. Sillimanite Gneiss. Myrmekitic intergrowth of 
plagioclase and quartz. In the left hand bottom corner it is seen 
encroaching on striated orthoclase. (x 48.) 

Fig. 3. Section 2614. Mosaic of iron ore and felspar, derived from ferro- 

magnesian mineral, in metamorphosed tuff. (x 48.) 

Fig. 4. Section 2614. Augite in metamorphosed tuff, with reaction zone 

of clear felspar, and apatite crystals around its margin, (x 48.) 

Fig. 5. Section 2589. Granodiorlte metamorphosed by syenite. Fibrous 
hornblende fringing and traversing cracks in the quartz, (x 48.) 

Fig. 6. Section 2589. Granodiorite metamorphosed by syenite. Inter 
growth of quartz (light) and felspar (dark) formed by solution 
of the quartz and deposition of the felspar, (x 48.) 
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Sketch section along the line ABODE, using the same geological symbols as in the map of the area 
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[Proc. Rov. Soc. Victoria, 45 (N.S.), Pt. II, 1933.] 

Art. XVII. — Some Palaco zoic Fossils from Victoria. 

By FREDERICK CHAPMAN, A.L.S., Hon. F.R.M.S., 
F.G.S., &c. 

(Commonwealth Palaeontologist). 

(With Plate XI.) 

[Read 8th December, 1932; issued separately 1st August, 1933.1 

Introduction. 

J he following notes relate to a few interesting palaeozoic 
fossils, mostly of recent acquisition, that seem worthy of descrip¬ 
tion. They comprise a form of the ancient shallow-water 
seaweed, of the Silurian mud-line, already known from England 
as Bythotrephis divaricate; two new species of foraminifera from 
the Silurian, H emigordius lilydalensis and Trochaiumina burs aria, 
both of which genera have hitherto been unknown from rocks 
older than the Carboniferous; and a striking and new species of 
the neotrematous brachiopod, Orbiculoidea , as O. antipodum, 
from the Darriwilian (Lower Ordovician) of the Parish of Goldie, 
near Lancefield. 


Systematic Descriptions. 

PLANTAE. 


Series THALLOPHYTA. 

Genus Bythotrephis James Hall, 1847. 

Bythotrephis divaricata Kidston. 

(Plate XI., Fig. 1.) 

Bythotrephis divaricata Kidston, 1886, p. 243. Chapman, 1912, 
p. 231, pi. xxxviii., fig. 1. 

Observations.—The specimen here figured agrees with Kidston’s 
description of the type specimen from the Wenlock of England, 
in its long lateral branches and more numerous segments, when 
compared with B. gracilis James Hall, as noted by Kidston. 

My previous record of this species from Victoria (Chapman, 
1912, p. 231) was based on a specimen from the Centennial Mine 
at Walhalla, and probably of Wenlockian age, like that of the 
British occurrence. 
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It is now evident, from the results of an examination of the 
preserved cuticle of a Bythotrephis from the Silurian of Bruns¬ 
wick, Victoria, that there is no doubt about the thallophytic 
nature of these particular fossils (Lucas, 1927, p. 157, pi. xiv., 
fig. 3). 

Occurrence.—From the Silurian micaceous and ochreous sand¬ 
stone of the Johnstone-street cutting, near Studley Park, Kew. 
Found by Master Alec. Chapman. 

Phylum PROTOZOA. 

Order FORAMINIFERA. 

Super-Family AMMODISCOIDEA. 

Family CORNUSPIRIDAE. 

Genus Hemigordius Schubert, 1908. 

PIemigordius lilydalensis, sp. nov. 

(Plate XT., Fig. 2.) 

Ammodiscus incertus Chapman (non d’Orb.), 1913, p. 221 
(name only). 

Description:—Test sub-arenaceous, depressed, ovately quad¬ 
rate; consisting of a comparatively wide tube, coiled loosely and 
not in the same plane. There are about four or five turns in the 
test, the central one being more circular. 

Dimensions.—Longest diameter, 0.52 mm. Minimum width, 
0.32 mm. 

Observations.—The quadrate coiling of the test in the above 
species recalls Brady’s Trochammina robertsoni (Brady, 1876, 
p. 80, pi. iii., figs. 6, 7) from the Upper Carboniferous of Scotland. 
The latter is a true Hemigordius , but differs from the Lilydale 
species in having a more acutely ovate test, with the tube succes¬ 
sively doubled on itself. The earliest known specimens of the 
genus hitherto recorded date from the Carboniferous. 

Occurrence.—In a thin section of limestone, associated with 
Girvanella and other calcareous algae. Cave Hill, Lilydale, 
Silurian (Yeringian stage). Collected by F. Chapman, about 1904. 

Family TROCHAMMINIDAE. 

Genus Trochammina Parker and Jones, 1860. 

Trochammina bursaria, sp. nov. 

(Plate XI., Fig. 3.) 

Description.—Test of a rich brown colour, texture finely 
arenaceous. In outline roughly circular, but bluntly truncated on 
one side at (?) general aperture, and angular at the opposite 
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extremity. Surface depressed and concave in part, the last turn 
of the interrupted internal tubular chamber being represented by 
a raised and rounded rim-like border. Interior not visible, but 
probably consisting of an irregularly septate and tubular chamber. 
The deflated and purse-like exterior is denoted by the trivial 
name, bursaria. 

Dimensions.—Maximum diameter of test, 1.13 mm. 

Observations.—A Carboniferous fossil figured by H. B. Brady 
(Brady, 1876, pi. ii., Fig. 11), as Trochammina incerta (non 
d’Orbigny), is almost exactly comparable with our specimen from 
Mitcham, with the exception that in the latter specimen the 
septation is not so distinct. Brady’s fossil is rightly referred to 
Trochammina , whereas d’Orbigny’s species is a true Ammodiscus. 
Brady does not indicate the locality of the Carboni ferous specimen 
that he figured, as cited here. 

The present occurrence of the genus Trochammina in Silurian 
rocks constitutes a record, since it has hitherto been unknown 
from rocks older than the Carboniferous. 

Occurrence.—In olive-brown Silurian mudstone. East side of 
Allotment 119, 4 mile North of Mitcham, near Melbourne. 
Collected by David E. Thomas, B.Sc., of the Victorian Geological 
Survey. 


Phylum MOLLUSCOIDEA. 

Class BRACHIOPODA. 

Order NEOTREMATA. 

Family DISCINIDAE. 

Genus Ortoiculoidea d’Orbigny, 1847. 

Orbiculoidea antipodum, sp. nov. 

(Plate XL, Fig. 4.) 

Description.—Shell ( upper valve) roundly ovate, slightly longer 
than wide; depressed. Vertex almost central. Shell surface 
ornamented with excessively fine concentric striae. The posterior 
area behind the vertex is triangular and marked with radiating 
folds, of which the central one indicates the impression of the 
internal tube. 

Dimensions.—Longest diameter (width), 10 mm. Length 
(post-ant.), 8.5 mm. 

Observations.—This species appears to be very closely related 
to the Orbicula perrugata of McCoy (McCoy, 1846, p. 24, pi. iii., 
fig. 2) from the Caradoc beds of County Tyrone and the Chair 
of Kildare, in Ireland. The latter species, however, is rounder 
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in outline, the concentric ornament is coarser, and the apex is 
more central than in our species. The trivial name here used 
serves to denote a closely related species occurring in a locality 
widely separated from the earlier known form. 

Occurrence,—In the soft blue slate of the Darriwilian series, 
zone 2; Lower Ordovician. Allotment 73, Parish of Goldie. 
Collected on a University Geological excursion by Wilfrid D. 
Chapman, M.C.E., 23rd April, 1932. 
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Explanation of Plate XI. 

Fig. 1.— Bythotrephis divaricata. Kidston. Silurian. Johnston-street 
Cutting, Kew. Nat. size. 

Fig. 2.— Hemigordius lilydalcnsis, sp. nov. Silurian. Cave Hill, Lilydale. 
X 44. 

Fig. 3. — Trochammina bursaria , sp. nov. Silurian. North of Mitcham, 
near Melbourne. X 22. 

Fig. 4.— Orbiculoidea antipodum , sp. nov. Lower Ordovician (Darriwil 
Series), near Lancefield. Nat. size. 
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